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I' 
'r 
Stat~~nt of the Pur~ose 
C1IAPTm I 
The Problem 
The purpose of this study is to suggest to teachers of third and 
fotrrth grade classes , supplementary enrichment materials for those 
individuals who show particula.r interest or ability in arithmetic. 
These enrichment materials are designed to be directly applicable to 
the specific concepts being taught. 
Justification for the Stud;y 
There is little supplementary arithmetic material today v1hich 
is logically structured and directly applicable to the concep ts being 
taught. The teacher needs materie_ls which further develop and enrich, 
for the apt pupil, the specific skill or concept which the whole class 
is learning. If any additional arithmetic exercises are given to the 
fast learner, they are often arithmetic 1'puzzlesll or tricks which may 
be time-consuming, but are not likely to be instructive in the deeper 
levels of number understandi ng. If these em·ichment materials are 
presented in a systematized order, a.re simply explained or diagrammed, 
and are readily accessible to the busy teacher, it is hoped that she 
'"~11 have time to bring additional meaning to the arithmetic study of 
those children '\'tho a.re capable of more than is normally provided. 
Boston Univers itY;\ '1 
.School of Educatio.QI. i} 
LibrarY. ' I 
CHAPTER II 
RESEARCH AND RELATED LITERATURE 
Recently there has been a stl'ong trend in education tO\llard the 
rec ognition of individual differences a~ong children. Studies have been 
made p ointing up the wide range of abilities found in one classroom and 
many books and articles have been written on the subject of specialized 
ed.ucation. Helen Hefferm~n writes: 
room 
11 In recent years, education has moved from mass treatment of 
girls and boys to incree.sing adjustment to individual d.iffer-
ences.-----~fuen we consider our complex democratic society, 
we are glad of the \-ride range of individual (v~riation becaus e 
of the tvide diversity of jobs to be done." 1) 
The fact that the range of individual differences within a class-
is widening, is pointed out by Roy H2.ckman( 2~ho states that the 
inclusion of a much larger percentage of school-aged children in the 
actual school population notv than in former years brings in a greater 
number of pupils from varied cultural, economic, and ethnic groups. 
He t·rould expect to find a range of 50 or more IQ. p oints \-Ti thin an 
averag e classroom. Thus he sees the problem of cm·riculum adaptati on 
a s even greater no\or than formerly. This is because pupils of lm.v, 
average, and high ability do not respond the san1e way to educational 
procedures. 
1 
Helen Hefferaan, 11Each Child is a Custom Job. II, Childhood Education 
JO: 109-112, Nov., 195J. p. 109. 
2 
Roy l3. Hackman, "Ind.i vidual Differences, 11 Education 74: 267-271, 
Jan ., 1954. p. 268. 
2 
The need for differentiated instruction within the classroom is 
also seen by J. F. \'lee.ver, who writes: 
Ill '\tie hold these truths to be self-evident 1 : that children 
differ; that they differ markedly in many ways and as a 
result of many causes; that no uniform instructional 
program, the same for all children, ca.n provide learning 
experiences r!hich are equally beneficial for each child; 
and that effective provision for individual differences 
is dependent in large measure upon appropriate differentiated 
instruction. These truths are as evident in the. teaching 
a.nd learning of arithmetic as they are in every other area 
of instruction.n(3) 
If the schools are to provide differentiated mater ials for the 
children of varying abilities, it is vital for the teachers to know 
their pu.pils '\oTell and to pick out the very capable child as '\olell as 
the slotv-learner. As schools began to provide for special rates of 
learning, the retarded child. '\oras often given the most attention. The 
pupil v1ho has been overlooked has been the bright or giftE!d child. 
Albert Oliver<~~ys that more and more educators are crying out that the 
gifted child is the one who is the most neglected in today's schools. 
3 
J. F. 1'leaver, 11 Differentiated Instruction in Aritr.metic 11 : An 
Overvie'\or and a Promising Trend. 11 Education 74: 300-305. Jan., 1954. 
p . 301. 
4 
Albert l. Oliver, 11The Gift eel Pnpil - A Challenge to Educators." 
Education, 74: 302-322, Jan., 1954, p. 313. 
3 
'1"11-ds vietv is substantiated and enlaxged upon by i'ial ter Barbe. He 
.,.;rites: 
"In a democrA.cy which is dependent for its very survival 
upon the development of each individual to the limit of 
his capacity, the education of those of superior intelli-
gence is of great importance. Unfortunately, less attention 
has been given toward offering a better educ~tion for the 
gifted than any other group of children." (5) 
Barbe goes on to say that the chief reasons for this neglect are 
distrust of anything or anyone we do not understand, the American 
pattern of desiring to be 11average 11 , and the belief that being gifted 
means that the person can ther efore ta..lce care of himself. 11 (6} 
11 The belief that guidance is needed for those of lower 
intelligence, but anyone who has any sense can work 
out his own problems is certainly a major reason for 
the neglect of gifted children." (7) 
Without ade~uate provision for his special ability, the gifted child 
is often forced into an un!lBtural role which makes him unhappy and is 
'1-/asteful of his talent. 
5 
i'ialter ]. Barbe, "Differentiated Guidance for the Gifted. II 
Education, 74: )06-311 Jan., 1954 p. )06. 
6 
Ibid. p . 306 
? 
Ibid. p. 30 7. 
4 
Ruth Strang, a professor .of edncation at Teachers' College, Columbia 
University says: 
11 Too many gifted children become bored and dissati sfieCl. '.·Ji th 
school --- 'ITi th having to ~rei t for slower learners, with 
repitition of instruction they do not need, with doing 1busy 
•:.rork'. Many fail one or more subjects and almost half of 
those 'vrho could -profit by a college education either do not 
go to college or- fail to graduate." (8 ) 
The field of arithmetic part icularly has suffered from a l ack of 
differentiated instruction. It is the bright child who needs the 
attention of the educe.tor for he needs a '\<.rider vari ety of experiences in 
arithmetic. 
"Provision of a variety of learning ex-_fleriences to fit the needs, 
interest~ ,and abilities found in ~ny grade level is essential. 
Adequate provision for individual differences must include a 
variety of experiences in both the social and mathematical 
phases of ari tl:>..metic --- The brighter child, able to acquire 
meanings and concep ts more quickl:r, 1t1ill move at a faster 
pace. Adequate provision for this child must include many 
enrichment experiences aimed at the development of deeper 
understandings, wider ap:preciations. of the uses of ari th.tnetic, 
and additional skills. 11 \9) 
:Brueckner and Grossnickle (10) are aware of the wasted abilities of 
brighter students \'Tho are follo\"..ring the typical arithmetic curriculum. 
They state that the typical program, which is geared to the average pupil , 
does not stimulate the gifted child to \·rork to capacity. 
8 
Ruth Strang, "Individual Differences. 11 Childhood Jltlucation. 
J2: 211-214 Jan., 1956. p. 214. 
9 
Vincent J. Glennon and C. W. Hunnicutt, Wha t Does Research Say About 
Arithmetic? Association for Supervision and Curriculum Development, 
'\'lashington, D. C. 1952, p. 28. 
10 
Leo J. :Brueckner and Foster E. Grossnickle. ~~king Arithmetic 
Neaninefnl. Philadelphia: The Jol:1..n C. Winst on Co. 195J. p . 463. 
Foster Gros snickle in his article, "Arithmetic for Those Who 
Excel,u(ll) gives three methods of :providing for the superi or child. 
T'.a ese are a cclerat ion, segregation, and enrichment. "The f irst and 
second means are predominantly administrative. T'ne third means is good, 
but most of the activities in this category that now are employed operate 
vvi thout the frame>vork of the textboolt:. u(l2) 
Grossnickle(l3) also draws from an article by Cecel ia Cortage, (14 ) 
\·/ho feels that instead of acceleration, the bright child should :proceed 
through school a t the normal rate, but that he should be challenged by 
an enriched arj thmetic program. If this :pl an is followed, the pr oblem 
becomes one of finding and organizing :projects and activiti es 'I'Jhich '.-.rill 
be stimulating and educational. 
Spitzer ha s also felt that there is a need for enrichment material 
in the field of arithmetic. In expl a ining his reasons for :publishing 
ll 
Foster Grossnickle, "Arithmetic for Those Who Excel", Arithmetic 
Teacher 3: 41-48, Mar., 1956. 
12 
Ibid. :p . 48 
13 
Grossnickle, Op. Cit . pp. 42-43. 
14 
Cecelia Cortage, "Postscript To Do or Not To Do 11 , The Gifted 
Child in the Elementary School. California Elementary School Administra,.. 
tors t .Association: T\,_renty-Sixth Yearbook, 1954. :p. 132. 
6 
Practical Classroom Procedures for Enrichin~it~~etic, he writes: 
11Pupils of superi or ability in good schools are often 
supplied vii th instructional material in such curricular 
areas as reading, science, and social studies that are 
much more advanced than the regular gracte level materials. 
The challenge provided by these advanced material accounts 
in no small measure for the remarkable gro\-;th in achievement 
that the better students make in such curricular areas. 
There is a genuine need for such advanced materials at each 
grade level in arithmetic. (16) 
There are several sources of enri~~ent material for the arithmetic 
teacher vrho has the opportunity to take extra time to locate it. 
A large number of authorities have \aitten professional books for 
teachers and pr ospective teachers on the subject of arithmetic. A 
fe\-r viell-knm.,rn authors of this type of book are given. (1?) 
15 
Her bert P. Spitzer, Practical Classroom Procedures for Enrichi!jg, 
Arithmetic. St. Louis: Vfebster, 1956. . 
16 
Ibid. :p. 183. 
17 
James Allen Hickerson, Guiding Children's Arithmetic Experiences, 
~1e Experience Auproach to Numbers. New York: Prentiss Hall, 1952. 
C. Newton Stokes, Teaching the Meaning of Arithmetic. Ne\.; York : 
Appleton-Centry Crofts Inc., 1951. 
7 
Two educators have written books probing more deeply into the basic 
structure an~ meaning of arithmetic.(l8) For the most part, these 
authqrities are not concerned with suggesting enrichment material for 
the gifted child, but rather approach this problem indirectly by 
enriching arithmetic concepts for the teacher. Thus the bright child 
gains only if the teacher has the interest and. ability to reinterpret 
her new understandings on his level. 
Scholarly publications on arithmetic found in education and 
mathematics journals, are possible sources of information for the teacher 
seeking aid for this problem of finding sui table \vork for her brighter 
pupils, but again most of these articles which t-rould be applicable to 
the enrichment field would need reinte~)retation on the part of the 
teacher. 
DeGrazia(l9) and Anderson(20) are among the authors \•rho have made 
an attempt to popularize certain mathematical principles. They perhaps 
come closer to a direct attempt to enrich than the textbook authors. 
18 
:Burdette R. :Buckingham, Elementary Arithmetic, Its H_~~ni:ng and 
Practice. Boston: Ginn and Co. 195J. 
Francis J. Mueller, Arithmetic Its Structure and Concepts. 
Englewood Cliffs, N. J.: Prentiss-F~l, 1956. 
19 
Joseph DeGrazia, 1-1:ath is Fun, New York: The Gresham Press, 1948. 
20 
Raymond '\'i. Anderson, Romping Through Math, 1-Te\•T York: A. A. Knopf, 
1947. 
8 
In teachers ' magazines such as The Instructor, The Arithmetic 
Teacher, antl The Grade Teacher, or in magazines for children, one 
occasionl::lly finds an arithmetic puzzle or game , but most of these are 
number lltricksll rather than actual lessons -vrhich provide oppo!'tuni ties 
for growth in conceptua l unclerstancHng. Children's books about 
arithmetic may sometimes be valuable, but many of these seem to be 
better for the student vrho needs to become interested in arithmetic 
or -vrho need.s extra help to kee1J up '1-Ti th his class. Also, the childr en's 
books are likely to cover one subject briefly on several levels of 
und.erstending. This does not follow the school curricula. 
Some of the newer editions of arithmetic texts, such as the 
i•finston(21) and Ginn(22) series, inclucie extra or special problems f'or 
the quicker student. The t 'eachers 1 m~muals for these series also 
contain many more activities than were formerly given. Such projects 
are geared t o enrich the standard program for those '1-Jho can profit by 
ex tra. instruction. 
21 
Leo J. Brueckner, Elda L.MePton, Foster E. Grossnickle, Learning 
Humbers . Philadelphia: The John C. \•!inston Company, 1952. 
22 
Guy T. Bus~:;ell, I'Tillia.m A. :Srovmell, Irene Sauble, Arithmetic 
We Need. Ginn 2nd. Company, 1956. 
9 
Theses have been done on the subject of arithmetic enrichment. 
Ttvo examples of these may be found in the :Boston University School of 
Education Library. The Eth el R. Yood study( 23) deals with multiplication 
in srade four and the Ma0elyn Grant thesis(24) suggests variations in 
drill ma terial and other supplementary activities for grades five and six. 
'I\10 sources of published enriclunent material which are directly 
ap1)licable in the classroom ~:~re Herbert Spitzer 1 s Practj cal Classroom 
Procedures for Enriching Arithmetic( 25) and the Larsen seri es of 
parnphlets, An Enrichment Prograifi for .Arith.'lletic, Gracles 3-6. (26) 
However, the book by Spitzer is concerned chiefly with enrichment 
activities for an entire class, a.nd conseq_uently is more suitable for 
children \·Ji th varied levels of abilities than for use by the gifted alone. 
T"ne Larsen series does slant many of its exercises toward the more able 
student. :Both of these publications have only partially met the need i'or 
enrichment activities Hhich deepen the understancting of specific s k ills. 
23 
Ethel R. Yood. "An _Evaluation of En!ichment Material to Accompany 
The Teaching of Two and Three Figure 1!iul tipliers in the Fourth Grade. u 
Unpublished Ed . l!l . Thesis, :Boston, Boston University School of Rctucation, 
1953. 
24 
l>1adelyn N. Grant, Games, Puzzles, Riddles and Hand\·rork to be Used 
for Ari t.hmetic D-rill in Grades Five and Six. Unpublished Ed. H. Thesis 
Boston, Boston University School of Education , 1953. 
25 
Spitzer, Op. Cit. 
26 
Harold D. Larsen, Enrichment Program for Ari trJ.llletic Grades 3-6. 
Evanston: Row Peterson Co., 1956. 
In a classroom vhere individuals vary considerably in their ability to 
learn, surely more provision for extra, valur;tble training for the bright 
student is indicatecL Ho'ltTever, it should be pointed out that none of 
these suggestions for enric~T.ent have been actually proven to be success-
ful. The "'hole concep t of an organized enrichment program in arithmetic 
i s so new tha t very fe\v child.ren have studied under such direction • 
. Also, there is very little available material. Consequently there is 
no research to date showing the effectiveness of such a program, but it 
is very obvious to many educators that the bright child. is 1trasting much 
of his time in school. 
IIOne of the basic princirJes of education in a democracy is 
equality of opportunity. Too often, equality of opportunity 
ha s meant identi~8l opportunity, and the superior capacities 
of the gifted have not been developed t o the fullest because 
opportuni ty has not been provid.ed in terms of individual 
needs . There is nothing so uneaual a.s the equal treatment 
of unequals. u (27) - -
27 
~mri~n Scheifele, The Gifted Child in the Regular Classroom. 
New York : Bureau of Publications, Teacl1ers 1 College, Columbia 
Un:i.versi ty. 1953. p. 44. 
11 
CF.t..APTER I I I 
Plan of Procedure and Exercises Developed 
-. ITC:icedure 
In order to plan a supplementary enrichment program for the 
bright student of arithmetic in the third or fourth grade, it was first 
necessary to take a close look at the material normally covered by a 
representative collection of textbooks written for this level. Thus 
adeq_uate coverage of the skills and understandings taught in grades 
three and four ,.ras i~sured. 
Several courses of study were consulted and seven textbooks 
of wide circulation were used. These have been listed in the bibliography. 
A detailed tabulation was made of areas and subjects taught. 
Each subject listed in the index of any of these texts was also listed 
on a large table showing text names and subjects. If a subject was 
covered in four or more of the seven texts used, it was considered to be 
material nor~ally covered in the third or fourth grades. If a subject 
(i.e., budgeting) was covered in only one or two of the texts, but seemed 
to have interest value if elaborated upon, it t.;as included because of 
the supplementary nature of this collection. A topic discussed in only 
one or two texts and which did not appear to have unusual interest or 
educational value was eliminated. 
The most important areas, so judged on frequency of coverage, 
were given the largest number of corresponding exercises. It was felt 
that if a class was spending a considerable amo1mt of time on one topic, 
such as carr ying in addition, the teacher would be likely to need a 
numoer of supplementary exercises on this subject for her advanced 
pupils. 
After the list of topics had been compiled, these were divided 
into three major areas; Number, The Four Fundamental Processes, and 
Ic1easur em ent. 
Since the purpose of these exercises is to enrich arithmetic 
in depth of underst1::1.nding rather than to provide repetitive drill 
material with which the bright youngster has probably already been 
surfeited-- the task of evolving the exercises was one of finding or 
developing many new algorisms, approaches and problems. Using the 
normal curriculum of the third and fourth grades as a point of departure, 
the exercises were then developed to e1ITich and extend the basic skills. 
For example, the basic curriculum includes teaching how to tell time. 
This topic was extended in this study by several exercises devoted to 
the history of telling time, the development of· the clock, and problems 
involving time. 
As ideas were drawn from many sources and for widely differen ~ 
purposes, the exercises have a wide range of difficulty. l~ a=e 
appropriate for smell group use, but all can be done by an individual. 
Some of the lessons included in this collection are original. Othert 
are revisions or adaptations of exercises suggested by research 
literature. An attempt has been made to restrict these lessons to pencil. 
13 
and paper activities, so that the child "rill have everything he needs 
at hand. Each lesson 1vas constructed as a separa.te unit and contains 
some problems which require the child to use the new skill being 
demonstrated.. 
In "rorking with these ma teria.ls it became evident that some 
good books for children about various phases of arithmetic are available . 
Hence an annotated bibliography of children's books is included in this 
study. 
EXPLAHATION TO THE TEA.CHER: 
This thesis consists of a series of activities to be used in 
co:nnection "'i th the specific skills presented in most third and fourth 
grade arithmetic texts. 
Under separ~.te headings such as addition, subtraction, counting, 
etc., are given lessons and projects based on specific skills. 
Each number page is designed to be used directly by the advanced 
pupil to give add.i tiona.l insights into the topic being studied by the 
class. (For example, a child who has mastered column addition may enjoy 
working ~uzzles which utilize his new knowledge.) 
~·fany of the pages are set up so that the child can "t-lOrk completely 
independently. Others require a little teacher direction, but it is 
felt that the small amount of time required to develop new understandings 
\'lith these able students \.,ill be more t han justified by the additional 
independent or pupil-directed work which subsequently can be carri ed on. 
These exercises may be used by those children sho\·ring a par ticular 
fe,cili ty for a certain phase of ari th.ll'letic. Some chi ldren v1ill be 
generally superior in their work and will be advanced in many areas. 
Ot hers may show an unusual aptitude for one or more areas, and will 
profi t by a few of these supplementary activities. It should be stressed 
that this is extra work and to be used at the teachers discretion rather 
than to be given to a whole class. 
1 5 
By the proper presentation of these exercises it is hoped that 
the arithmetic understanding of the able child will be broadened, and 
his time put to fruitful use rather than being spent on repeated practice 
of skills he has already mastered, or on totally unrelated work. 
You may find certain lessons more useful than others. Not all of 
these suggestions hB>ve been used loti th large enough groups of children 
to predict their merit. Also, classes of children VRry so greatly that 
projects appealing to one group may not be popular with another . Of 
course the interest and enthusiasm of the teacher play a vital part in 
the success of any program. 
-~ 
fl 6 
Alil'S~'fERS TO EXERCISES 
To The Teacher 
In compiling an anm'le!' sec t ion it did not seem necessary to 
include solutions for each example on every work sheet . Answers for 
many of the exer cises can readily be seen by the teacher. Other 
exercises require individual responses. Hotvever , any solutions t..,-hi ch 
involve unusual material are given here for the teacher 1s convenience. 
The exercise nwnbers refer to the position of the exercise in its section. 
ANSWER SFEET 
Number Section 
Numbers In Olden Times ( Exercise No . 1) 
The first number is 23 
T'.JJ.e second number is 15 
T'ne third nlli~ber is 114 
The last number sho1•m 543. 
Age of child. ___ _ 
Number in family ____ _ 
Chilctc en in class ____ _ 
They did not use the place value system. 
1,000 -!;)38$S 
~a~.a~ 
1,000- 66:; .9a:;l9 
es~nnn uu (943 ) 
Hindu-Arabic Arithmetic ( ~ercise No. 2) 
Adcl.i ti on 
Subtraction 
.Eul tiplica t i on 
Divi sion 
(Duplated Numb ers) 
1892 750 392 1814 874 l -7, 824 17, 864 2, 912 11,970 
(Hediated Numbers) 
249 6)2 2189 4801 431 747 169 2970 4109 
lil'onsignificant Zeros C Exercise No . 4) 
6 000 171,000 
26 ,000 $45,000 
39,000 377.000 
4 000 $58 ,000 
110,000 6 000 
1 70,000 508 ,000 
1;2,000,000 734,300 
A Close Look At Some Large Numbers ( ~~rcise No. 8) 
6,045 
19.508 
7,632 
17,809 
963 
4,631 
5,238 
7.784 
6 ,439 
75.960 
Recognizing Groups '\'!ithout Counti:ng ( Exercise No. 9) 
3 2 3 4 
12 15 16 15 
3 4 
Unequal 
Eq_ua1 
Eq_ual 
1 9 
2 0 .... 
Cardinal And Ordinal Humbers ( ]btercise No . 10) 
1. Ord.inal 
2. Orciinal 
J. Cardinal 
4. Ordinal 
5. Ordinal 
6. Ord inal 
?. Cardinal 
8 . Cardinal 
a Cardinal /o 
10. Cardinal 
11. Ordina.l 
12. Ordinal 
Dates On Buildings ( · Exercise No . 12) 
clocks chapter headings 
outlines volume numbers, etc. 
Estimating Costs (.Exercise No. 18) 
2 cents over the cost 
Yes 
Yes. 15¢ left. 
Individual answer 
Individual a.ns\ver 
Yes 
$ .90 
• 30 
1.10 
• 55 
$2.85 
It is possible to have a slight 
variation, but numbers should end 
in 5 or 0 • 
approximately. 
Estimating needs (. Exercise Ho. 19) 
...1 pints 
...J.lbs • 
.1J:. packages 
...1 packages 
_g packages 
...1 boxes 
2 
AlifSif.ER SHEET 
Addition Section 
Rule of Comuense.tion (1) 
9 turns 
14 turns 
Answers \'Till be in.di vidual 
A Book Puzzle (2) 
7 and 8 6 and 5 3 and 1 LJ- and 2 
These can be in any order or any pair may be reversed. 
Magic Squares (6) 
34 
34 
34 
34 
Number :Boxes 
Ridden lifumbers 
9 
6 (11) 
...2 _2_ 
( 7) 
(8) 
18 
_g 
~fugic Square of 15 
~ l t, 
s 6 ' 7 
f r :& 
Put the 9 'tri th 1, 
14 17 10 11 
__£ _J. ~ .2. 
1·1agic 21 
!& (, $ 
:L. 7 ,~ 
7 f1 , Jf 
2, J. 
20 13 15 
0 
_:l _2 
2 2 -~ 
23 
Ho\..r To i'iork Crossnumber Puzzles (9 ) 
d 7 r e.. l $ , 
' 
Q b 1 \ ~ I r2- (J 5 3 \ :t I I 
- ' 
c ff9 t, (} 7 0 ~ 
~uick Addition \11 
2, 217 2,112 1,741 1,996 1, 800 
2,580 2,922 
ANSi'lER SHEET 
Subtraction Section 
Subtraction Puzzles (2) 
The Three :B's 
l. :Barbara 
2. :Beverly 
3. 6 years 
The Girls 1 Grandmothers 
Polly's Pennies (3) 
1. :Betty's gran0mother is 77. 
:Barbara• s grandmother is 71. 
2. 6 years 
3. 69 years 
Follow The Leader 
5 girls 
35 more pennies 
No 
No 
35 
The same number P.lways being subtracted from each amount . keeps same 
clistance between numbers. 
:By spending less. 
24 
Ti::l!:ly a.YJ.cl Roger At The Circus (5) 
Roger vra s ~ years older than Tj_mmy. 
Yes 
12 
12 
As Ti mmy becomes 1 year ol der, Roger al so becomes 1 year ol der . 
Yes 
No 
If Timmy grows any 8mount at all, he will bea t Roger, if Roger does not 
grow. 
. 
AHS i'TER SHEET 
Multiplication SecUon 
Hore Kultiplying :By Eleven (.Exercise No. 4) 
10, ?OJ 8,877 7,623 9,174-
J.!ultiulying Teen l~umb~ (Excercise No. 6) 
2.38 147 208 140 
Extending The Tables ( - Exercise No. 7) 
63 X 18 : lJ.:J4 
76 X 16 = 1216 
45 X 24: 1080 
82 X J5 ;;: 2870 
27 X 14: J78 . 
91 X 25 : 2275 
62 X J6 = 2232 
JJ X 15 = 1V)5 
Inver ted Pyramids (Exercise No. 8) 
J,478 1,512 2,528 
1,232 1,512 5,829 
Ee.sy Mul ti_l21~~ (Excercise No. (9) 
185 
6,897 8,613 10,526 
204 190 148 
5.590 901 
L,L, J46 4,361 738 
J, 376 5,067 6J,06J 98,604 48,783 53.96_5 29,99 7 
Ethiop i a..."'l Mu1 tiu1ication { -E:mrc ise }To. 10) 
13 X 1_5 21 :X: 15 26-x-l.f 
~-39 10-.x-~0 1) X J4 
J X 60 5 X 60 6-x-68 
1 X 20 2-~120 3 X 136 
195 1 x240 1 X 272 
31.5 542 
AlifS\1/ER SHEET 
Division Section 
Using Division (- ~rcise No. 9) 
1. $ . 23 
2. $ .86 
3. 2 cookies per child 
4. $ . 30 ($.29 2/3) 
5. $50.00 
6. $J.l8 
7. 12. Answers will be individual. 
27 
2 8 
AHS'\00 SHEET 
~fixed Pr actice Section 
Double Plus Exercise l~o. 1) . 
1st marble 1¢ 9th marble $ 2.56 
2nd marble 2<1; l Oth marble $ 5.12 
Jrd marble 4¢ 11th marble $ 10.24 
4th marble 8<1: 12th marble $ 20.48 
5th marble 16¢ 13th marble $ 40.96 
6th marble 32¢ 14th marble $ 81.98 
7th marble 64¢ 15th marble $163.96 
8th marble $1.28 16th marble $327.92 
$2.55 TOTAL $653.22 
2.55 
$655 . 77 
No 
Surprised or unhappy. 
No 
Number rvressages Exercise No. 10) 
648 369 91 16 25 25 42 16 369 4 21 16 
u. s. p E N N I E s A R E 
72 4 15 16 42 73 
M A D E I N 
91 39 42 68 4 15 16 68 91 39 42 4 
p H I L ~ D E L p H I A A 
-;: 
A:i:1SVlER SHEET 
Heasurement Section 
~~Ieasures Long Ago ( :Exercise lifo. l) 
No 
.54 inches 
126 inches 
A yard 
Either yes or no is correct . 
length 1.50 yards length 
width 2.5 yards width 
height 1.5 yards heigh t 
How Far Can It Go? ( Exercise No. 2) 
4.5 miles an hour 
80 secon's 
Yes 
11 ¥aotni~es 
"S~r:s. 
lJ;o: · ; · :,-(~ s 
() •tr'\ " • 1. _ -() 'fiJ l r,m,) '~t:o:> 
..::o 
4.50 feet 
7.5 feet 
4.5 feet 
2 9 
Our Liquid Keasurements (: --E:xercise No . 4) 
~ gallons 
16 cups 
24 gills 
8 p int s 
252 q_u.erts 
462 cubic inches 
126 qu.strts 
8 barrels 
2016 gills = 1 hogshead 
Pints And Pounds ( ·Exerc i s e l-Io . 5) 
apples p ears 
peaches 
blackberries, p lums 
grapes, strawberries 
green beans 
corn 
i'l'eigh ing :Bushels {. ;~rcise No . 6) 
p eas p l wn s 
1 bushel corn 
Yes 
l'lTo 
apples barley apples 
Neasurement In Ordering Supplies Exercis e No. ?) 
72 dishto\-rels 
1152 pencils 
74 mittens 
130 slippers 
120 :paint boxes 
1296 screl'tS 
84 raincoats 
576 teddy bears 
JO candlesticks 
1440 bolts 
Pounds And Ounces ( .Exercise No. 8) 
libra. 
ounces 
l. uncia. 
2. libra , :pound 
..., 
uncia. .). 
4. 12 
5. foot, day 
6. 48 uncia = L~ Roman lb. 
48 uncia = 3 .P.merican lb today. 
T,i/hat Is A Ton? ( ·E:xercise Ho . 9) 
1. 13440 
J 
lbs . 
2 . 8 shor t tons 
J. 600 cubic feet 
4. 29 tons 
5. 100 cubic feet 
6. lifo . 
Different Temperatures C Exercise No. 10) 
JSO 
28 . 6° 
Fooa_ And Temperature ( :Exercise lfo. 11) 
JO o 
A small ham 
A la.rge ham takes longer because it takes more time to he.!'l t the 
center. 
200 
'\'fell done beef 
JOO 
Fish 
-Clock Puzzles ( E:ltercise Ho. 14) 
12 or 13 times 
(12:00) 1:05 2:10 ):15 4:20 5:25 6:30 7:35 8:40 9:45 
10:_50 11:55 12:00 
24 
George \.,rill arrive a.t 8:50. 
Fred will arrive at 8:55. 
The date wil l be July 28. 
Pla.nting Time :Exercise No. 15) 
1. Southeast 
2 . Horth 
3. !·fay 
4. Ha.rch 
5. Hay-June 
6. Late I\fe.rch 
,., 12 I • 
8. September 
0 April / . 
10. Floricla 
Foreign Coins Exercise No. 21 ) 
A Spanish peso 
A ducat 
A Sp~nish doubloon 
A mohm~ 
Ducat - Europe , especially 
Crown- England 
Pieces of e i ght 
-
Spe.in 
Cash - China 
l·iohur - India 
Spanish peso - ~~ain 
Italy 
Shilling - England, and in .America long a r:.; o 
Doubloon - Spain 
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:r:rm~:BERS HI OLDEN TIMES 
Even in very old times, man needed to know something about numbers 
in order to count his sheep, arTows or whatever he had. It was as easy 
a s counting "one, t\ ... o, three", you might say, but look at the diff erent 
words that people used for the word three, for instance. 
The French said trois; the Chinese said san; the :Babylonians, 
salasu; the Arabs, talata, and, of course, the English used the word three. 
\ihen they began to write these words in number s~mbols the writing 
looked even stranger. Suppose they \·ranted to show one-two-three apples. 
The Greeks did it this way: 
d- 'l r-
6 66 666 
The Romans did this: 
! .lL JIJ: 
~ ef6 ~66 
The Arabs thought of such a clever system of signs for numbers that we 
still use it today. 
One of the oldest and most interesting methods of writing number ; 
symbols was used by the Egyptians before the birth of Christ. 
fl n 11 1 fl llllf ~e ~ tg~Snnn \\\1\ 
You may think these numbers are hard to read, but actua.lly they 
are very simple. The :Egyptians merely added a series of pictures to 
get a number. 1 sho;.red one, 11 two, 111 three and so on up to nine. 
Then a picture of a heel bone n showed ten. Two heel bones were 
t\..renty. l-Jo;.r you can read the first number above by adding the values 
of each symbol. 
The first number is ________ __ 
The second number is ________ _ 
A scroll (.9 showed one hundred. Now you can read the third 
number ________ __ Read the last number shown above ________ __ 
You can now do Eg~~tian pictt~e ;.~iting yourself. Write your age 
---------- and the number of people in your :family How many 
children are in your class at school 1 Why didn 1 t the Egyptians 
need a symbol for zero? ________________________________________________ __ 
~t.hat picture would you have used to show 1,000? ________________________ __ 
HINDU-A.RAJ3IC ARITHMETIC 
The numbers which we used today are called Arabic numbers. Actually 
the~r ctid not come first from the Arabs. It was the Hindu people in India 
who developed the system and then it was borrowed by the Arabs. In the 
8th century after the birth of Christ, the Arabs \vorked their way \'rest-
ward and finally conquered Spain. Thus the Hindu-Arabic numbers and 
their ,,ray of doing arithmetic \orere brought into use in Europe. The 
person who invented the number notation is not known, nor is the time 
of the invention. We do believe today that the 9 symbols came first 
and that the zero and place value ·crune considerably later. ive a.lso kno\or 
that there "'ere many arithmetic processes used at first and that these 
~ere gradually combined so that each process included more. (Our 
multiplication process include~ many tables.) 
Around the year 800 an Arabian mathematician named al-Khwarizmi 
gathered together much of the arithmetic figured out by the Hindus. To 
their work he added two processes. He called them duplation and 
media.tion. Duplation meant doubling, which to us would simply be 
multiplication by 2. 
Mediation Il1eant hs.lving, which \iOuld be the same as dividing by ;2. 
What are the four processes we use today? 
See if you cen do some duplation and mediation. It sounds 
complicat ed, but it is really very simple. 
Duplate these numbers: 
946 375 196 907 437 8912 8932 1456 
l1ediate these numbers: 
498 1264 4378 9602 862 1494 338 5940 
Now you ce.n say you know some Arabic arithmetic! 
0 
5985 
8218 
USING ZERO 
It ~~s long, long after man had been using nine numbers that he 
had the idea of using zero, \.,rhich meant that the place va.lue system 
could be used. Could you possibly explain place value to someone if you 
didn 1 t have the zero to ~1ork with? ____ _ 
The earliest unquestionable u.se of the zero in India was e.n 
inscribed date which meant 876 A. D. A small circle was used for zero. 
Other early forms of the zero were the dot, used by the Arabs; o:r; 
occasionally, an X. The Hindus called zero, 11 sunya 11 , , which in their 
language means "void 11 • 
1. How many times do we need to use zero in our number system 
between 1 and 99? 
2. How do "Vre distinguish between ten and one hundred? 
3. If a number has four digits, you know immediately that it has 
__ _.,nlaces. 
4. 
5. 
I What is the lowest thousands number you can have? 
When do we use zero as a place holder to the left of a one 1 s 
number? 
6. '\111:at did the Hindu word, 11 sunya11 mean? 
?. \'Trite 3 symbols \.,rhich used to be used to mean zero. 
8 . What is the largest number of zeros you can have in any 4-place 
number? Why? 
--------------------------------------------
9. If you start with the number 2 and put a zero after the 2, (20) 
and another (200) and another (2000), why does the value of 2 
change? ______________________________________________ __ 
4 1 
NONSIGNIFICANT ZEROS 
If you will notice the figures given in newspapers or ~agazines, 
you y.rill see that very often they end in a zero or in several zeros. 
For example, the attendance at a ball game -may be reported as 5000. Or 
perhaps a highway commissioner says there has been an increase of 12,000 
motorists in a certain area during a certain period of time. 'Tihese 
figures do not mean that there were exactly 5000 or exactly 12,000 people 
involved. The figures were rounded off to a convenient figure close to 
the actual number . 
These end zeros \orhich do not express an exact amount are called 
nonsignificant zeros. Of course they have some use, for they are 
place holders and hence show h0\'1 large a number we are dealing with, but 
they do not describe the exact figure involved. 
If a population is being reported in terms of millions, and a 
total reached is closest to 16,000,000, then that number is given and 
all the zeros are nonsignificant. If ~~ amount of money is being 
expressed to the nearest thousand. $153,000 might happen to be the 
figure . Again, all the zeros are nonsignificant. But suppose that 
figure had been $1:50,000. Do you thin.'~{: there is a significant zero 
there? Your answer should be yes, for the number of thousands of dollars 
came the closest to 150, not 15. (If you had said that all four zeros 
were nonsignificant, the number of thousands of dollars uould have been 
only 15, ox 135 thousand short!) 
v~en you are working with such large numbers, it really doesn't 
matter too much ivhether you know the exact number or not. A large hotel 
may plan to feed 3000 people in a week. If 2981 people or 3017 people 
actually eat there , 3000 is a close enough estimate. It is much easier 
to figure out supplies in terms of JOOO than it would be to figure in 
terms of 3017. Sometimes the exact numbers are compiled to help make 
rounded figures close. Sometimes, as in the case of popula tion studies, 
the exact numbers are never kno•·m in large areas. Can you give a reason 
for t his?----------------------------------------------------------------
Here are some figures below. Pretend you are a newspaper man 
rounding them off to a number close enough to give your readers a 
fairly accurate picture \v-ithout being exact. Each number should end 
\•ri th at least one non-significant zero. 
6,043 
25,979 
39,082 
4,006 
109,983 
170,047 
13,000,200 
1?1,05.9 
$45,102 
376,995 
$58,030 
5,980 
508,096 
734.319 
:BEAN BAG TOSS 
Kurt and Chase had a contest to see how many times they could get 
a bean bag into a wastebasket in five tries. Their sister Julie kept 
score. This is hov1 she did it: 
0 
C.ho.se 
How many times did Kurt try? 
How many times did Chase try? 
The zero shotoJ'S that Chase tried tried but got 
points. Here the zero sho\oJ'S that there was no score even though 
Chase took his turn. 
If you complete the boxes below, you \-Till see hot., to use a zero 
to show that the work has been done, even though there is no number to 
record. 
1'/ri te the with 
Now you know what is meant in a baseball game when the announcer says 
the score is 2 to nothing. What does it mean when he says 11 in the third 
inning the Red Sox had no hits, no runs, no errors"? _________ _ 
OUR DECIHAL SYSTEf'-1 
Our number system is called a decimal system, because it is based 
on ten. Decimal c.omes from the Latin \vord decem, ..,.;hich means ten. 
('I·Jhich month in . our calendar do you think used to be the tenth month in 
the Roman calendar?) _______ _ 
In the un:U 1 s column \ve can go as high as _____ _ The next 
column is the ten's column and its lowest number is The 
-----
colQmn is reached when there are ten tens. 
------
One reason t'lhy people began thinking in terms of ten you can guess 
if you look at your hands. '\'That makes people think of the number ten? 
The ~~yans of Yucatan and some of the North American Indian tribes 
used a vigesimal system, or one based on twenty. They first counted 
t heir ______ _ 
and'------- In some of these tribes the word for 
five \o!an also the word for hand. 1'ihy might this be? 
---------
Is our U. S. money based on ten? Think for a moment before you 
answer. See if you can describe these values in terms of ten? 
$1.00 
.10 = 
.50 -
tens 
---
___ tens 
___ tens 
Can you think of any reason for using the nickel and quarter? 
Wha t is the relationship betvreen a nickel and a~uarter? _____ _ 
~fuat is the relationship between a quarter and 5 tens? _______ _ 
Between a quarter and 10 tens? ________________________________ __ 
~  is a 25 cent p iece called a quarter? _________________________ _ 
Is it poss ible to have number systems based on :-·. numb'M":B other than 
ten? ______________ __ 
J 
You can make up your own number system using the words \ve use , 
but changing the numbers. Using circles, sq_uares, triru1gles, and lines, 
put in a symbol under each number. The first three are started for you. 
1 2 3 4 .5 6 7 8 9 
(J) n 
Now you can write any number up to nine. W'ri te seven 
~lri te five Can you write seventy? Can you write 
seven thousand? ________ __ You can see that it is difficult to v~ite 
larger nUL~bers without one important symbol. That s~~bol is ________ __ 
Use () to show zero. 
liTow you can write ten~----- You can write seventy _____ _ 
or seven thousand. Can you write 307? 
------
HO\v would you show 36? _______ _ wnat tells you that three 
means three tens or thirty rather than j ust three ones? ________ __ It 
is where you place it in the arrangement of numbers. If you move the 
three one more place to the left you can m~ke it say three hundred sixty, 
but you '"'ill need to put in a zero to sho\<r that the one_~ place is there. 
If you compare your number system to the Roman System, '\<that important 
symbol did we have that they couldn't write? ________ __ i'lha t c auld \oJe 
do with our numbers that they couldn't do with theirs? ________ _ 
A CLOSE LOOK AT SQI.1E LARGE :NUM:BERS 
What do \<re mean when \-le use a large number like 24, 967? Can 
you picture 24,967 pebbles in a road or 24,967 postage stamps in a huge 
stack of sheets? Large numbers are very difficult t o visualize so we 
get in the habit of reading them off '"i th very little thought. But if 
we study · the number 24,967 for a moment, we see that it is almost 
25,000. If you can think of 25 thousands or 250 hundreds, the number 
becomes more manageable. If there are 100 posta~e stamps on a sheet, 
about how many sheets \.;ould have to be counted out to get 24, 967? __ _ 
Our number system is really very convenient if we just ma~e 
use of '"hat we know. '!.he place value system tells us just ho'" many 
units, tens, hundreds, or thousands we have. If you look at the number 
63,807, you can immediately tell tha.t there are 63 thousands represented. 
There are also 8 hundreds in the number, no tens and 7 units. One way 
of expressing 63 thousands is to call it 630 hundreds. Since you can 
see that you have 8 more hundreds just by looking in the hundredS 
column, you might think of 63,807 as about 6]8 hundreds or 100 x 6)8 
or 100, 6)8 times. 
Let's look at some other numbers. If you think about 66,232 
how ~ny thousands do you have? How many hundreds are there 
in the hundre~s column? About ho\-r many hundreds are there in all in 
this number? If a grocer ordered cans of SO':lP in hundred can lots 
each vreek, about ho\'1 many "'eeks would it take him to order 66, 232 cans? 
A carpenter buys nails in 100 pound lots. If he buys 100 
pounds a month, how long will it take him to buy 2600 pounds of nails? 
Just looking carefully at numbers tells you a lot more 
about them. 
See if you can figure out what numbers are described here. 
Write them on the lines beside their descriptions. 
6 thousands and 4 tens and 5 
19 thousands, 5 hundreds f 8 
76 hundreds f 3 tens f 2 
17 thousands, 8 hundreds, f 9 
100 x 9 f 6 tens f 3 
4 X 1000, 6 X 100, and 3 X 10 t 1 
523 X 10 t 8 
77 x 100 and 8 x 10 f 4 
6 x 1000 and 43 tens f 9 
75 thousands, 9 x 100 f 67 ones 
Study the numbers below. Can you think of them in several ways? 
49,897 896,210 448,006 43,225 
·" ·' 1.} 
RECOGNIZING GROUPS WITHOUT COUl~TING 
The shepherds who lived thousands of years ago did not kno,., 
how to count. A count ing system had not yet been invented. At first 
\rlth just a few sheep a shepherd could easily keep track of them--
perhaps he named them ]lackie, Fuzzy, and Big Boy. He could not count 
~ three or four sheep, but he did name or recognize the size of the group. 
!J. 
Without counting, glance quickly at these groups of symbols. 
Write t he number in each group on the line beside it. 
• 0 &> co 
• 4A 0 IJ 
• 0 
Now go back and check yourself by counting. 
A 
1:111. 
1>---
Remember that the 
shepherd of ancient times had to rely upon his memory of the size of 
the group or by naming. He could not check himself by counting as you 
can. 
Without counting, try telling the numbers in these groups. 
Write your guesses on the lines. After you have tried them all, go back 
and count. Place the correct number above the first guessed number. 
Compare and see how well you did. 
t;::.. ~b 0 0 ............. ~ X 
/).. ~ ~ 0 0 ..... ..,..,..,.....- x~x 0 0 X)(X. 
I> 000 
___ __.... 
X <1.6 XX 
-
Oo 
.)()( 4A 0 0 -
0 0 
)<.X 
,.. 
Boston Uni versi tyt \ •: 
School of EducatiOI!l.J ~ 
L i br ar;v. , , ~i, 
·"''' 
That was quite a bit harder, wasn't it? The shepherds 
thought so too. Somebody had a very clever idea. In a little bag he 
carried a bunch of pebbles ••. one to represent each sheep in his flock. 
At night when he brought his sheep in from the field, he would match a 
pebble \dth each sheep to see if his groups were equal. If he had a 
sheep for every pebble, he knew his whole flock had returned. 
I~,tch these groups without counting. Put an x through each 
symbol that you match. See if the groups are equa.l. Circle the correct 
'"ord beside each pair of groups. 
00 
0 
0 0 
0 
0 
0 
- _ .......... .--. 
--
-
equal 
unequal 
equal 
unequal 
-
equal 
unequal 
CARDINAL AND OR:0INAL NUHBERS 
i·Jhen we refer to a group of i terns by number, Ne mean one of t\-JO 
things. We may mean an entire group -- as in, 11 'B.1ere are four houses. 11 
If Jackie ate his three candy canes, he didn't save any . He ate the \.;hole 
group. 
')) 
NoltT suppose vve look again at our four houses. This time they have 
numbers on them -- numbers 1, 2, 3, and 4 Elm Street. 
Sally lives at 3 Elm Street. Draw a chimney on Sally's house. 
Did you have to count the whole group of houses to find Sally's house1 
---
Ei11 lives in the fourth house on Elm Stree t. Put a door on Bill 's 
house. Did you need t o count all the houses together to find Bill's house? 
----· A number sometimes shot·/S position in a group. 
If someone told. you to go to 1533 Connecticut Avenue, would you have 
to count 1533 buildings before you found the risht one? ______ __ 
These are the two sets of numbers we use. Cardinal numbers are 
those which mean that a VJhole gr ou-p is included. Ordinal numbers refer to 
a point in order, such as the seventh tree, the fifth house, or ticket 
number 36. '\'Te may call an ordinal number either the sixteenth seat or 
seat number 16. A cardinal number is always one, two, three, four, etc. 
- -- -
Cardinals Ordinals 
one 1 first lst one 
two 2 second 2nd two 
three 3 third 3rd three 
four 4 fourth 4th four 
five 5 fifth 5th five 
six 6 sixth 6th six 
seven 7 seventh 7th seven 
eight 8 eighth 8th eight 
nine 9 ninth 9th nine 
ten etc. 10 tenth lOth etc. ten 
Fill in the blanks below .,.ri th the word cardinal or ordinal: 
1. Johnny lives in the sixth house. 
2. Jane lives at 23 Ross Road. 
3. Fourteen people saw the accident. 
4. It happened at seven o'clock. 
5. ~1e seventh seat is not taken. 
9.. 'Ihe Yankees were in second place. 
7. Nine men play on a baseball team. 
8. Sarah took three books home. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
9. ~ne librarian said she could keep them for two weeks. 
--- ----
10. The fine on overdue books is five cents a day. 
11. ~1e fifth apple has a spot on it. 
12. Joe kep t his snea.'!.cers in Locker Number 18. 
A ROMAN .ARCHITECT 
The Romans had only four symbols vri th which they could deil!tYte 
numbers. lvri te the Roman symbol for one 
-----
You may have guessed 
that they got the idea for this symbol from their fingers. The symbol 
for five is 
·-----
This also came from their hand. It resembled 
the -space between the thumb and finger. Look at your own hand and see 
if this is true. The symbol for ten ~ms two fives put together. Show 
the symbol for ten. _______ _ 0 stood for one hundred and M for one 
thousand. Did they have any symbol for zero? 
-----
Write the 
Roman numbers for eight ________ and twenty _______ _ Ho;1 many 
figures did you use for eight? 
-----
How many symbols did you 
see for tt-renty? 
-------
Does the number of symbnls indicate in 
any way the size of the number? 
-------
Would you say that the Roman 
ntL"'Jlbers had ciifferent meanings depending on ivhere they t-rere placed? 
Do they have a system which uses place value? ______ __ 
l~ow you can see that the Roman builders had to use ~1M to show 
ttvo thousand, and kept adding H1 s for each thousand they \'ranted. Do 
you think they ever counted to a million? ______ __ An archi teet 
today would sho'l'r the number of bricks he used in Arabic numbers like 
this: 
North Wall 
lilastWall 
\'lest Wall 
South i'lall 
Total 
4,000 
7,000 
6,000 
7,000 
24,000 
-
' ':) 
.A 
How would the Roman architect have written these same 
numbers? Fill in the blan..'k:s ¥ri th Roman Numbers c orresponding to the 
Arabic numbers above. 
North Wall 
East \vall 
South \•Tall 
\•!es t \'/all 
Total 
MM:Ml<! 
·which sys tem is easier t o \.,ork \vi th? ________________ _ 
. 0 
DATES OK bUILDINGS 
Can you thi~~ of two places -- other than on buildings -- where 
we still use Roman numerals today? 
You may have thought of several more. Some of these uses are 
numbering volume number on a set of books, on clocks, on outlines , page 
numbers in book forwards, on gravestones, and in dating books, statues, 
or buildings. i'le learn t-v1o numbering systems today, the Arabic system 
which ~re use in most counting and in figuring, and the Roman system 
which you are more likely to find in more permanent and traditional 
places . Keep your eyes open for Roman numerals . You will find them 
fairly frequently. 
One school building, for example, has inscribed upon it, Anno 
Domini MCHXXIII. Can you tell in what year the school building was 
erected? ________ __ Anno Domini means 11 in the year of ou.:r. Lord u. 
It refers to the year when Christ \·ras born. 
This is the way the Romans used these letters. M was used to 
show 1000. Another H with it would mean 2000. C meant 100; hO'I-lever, 
\'!hen a C was placed before an M, it meant to subtract 100. CM "'auld 
show 1000 - 100 or 900. So MCM would stand for Of 
course you already kllo\or that XXI II is__________ Then you can tell 
that the school building -v1as built in'---------'A. D. Just by looking at 
the number you have written you can see hoi.; long after the birth of 
·7 
Christ that building "''as completed. 
Using this table to help you, see if you can translate the 
Roman numeral s below: 
MCI•'i:LVII 
DLXII 
XLXI 
XXXVIII 
MDV 
I 
II 
III 
v 
X 
L 
c 
D 
JII 
1 
2 
3 
5 
10 
50 
100 
500 
1000 
I .. rCMLV 
CDXIII 
CCLV 
FUH WITH GEOMETRIC SHAPES 
:Selov1 are four very common shRpes ,.,..n.:.ch 've see about us · every 
day. Think for a moment about some of the shapes in your own house. vfuat 
shap e might a magazine be? A television screen? A dinner plate? A 
window pan~? 
See .if you can follow accura tely all the directions below. 
1. Outline the sq_u.a:re .in red. 
2. Outline the rectangle with blue. (Some of the lines may have to 
be outlined with hro colors.) 
J. Outline the circle with yello;oJ". 
4. futline the triangle with green. 
Now that you can see the different shap es more clearly, go on and 
see how many of these directions you can follow \;Ti thout making a.ny mistakes. 
You may vrant to read some of the directions more than once. 
1. Put a red dot in the circle that is also in the sq_uare. 
2. Put a green dot in the triangle that is also in the rectangle and 
the circle. 
J. Put a red x in the sq_uare that is also in the triangle. 
4. Find a little triangle. Outline it in black. 
5. Put a green :x: in the rectangle that is also in the triangle. 
6. Put a black dot in the rectangle that is also in the circle. 
. ) 
---------
CIRCLES, SQ.UARES, AND TRIANGLES 
Tr8ce t his square. Then dra"' a circle ar ound t he out s ide of 
t he s quar e. 
D 
Draw the larges t circle you can make inside the square . Look 
C?.t t h e h1o circles. Are they the se.me size? 
-----
l'lhich one is 
the larger? ____ _ 
No\-/ trace this triangle. It is exactly half the size of the 
square. Draw the smalles circle you can around the out s ide of the 
triangle. (You may have to use a compass to do this.) Compare the 
circles outside the triangle and. the square. What can you say about 
t heir sizes ? 
------------------------------------------------------------
Dra\-J a circle inside the triangle. Is it larger or smaller ti1..8n the 
circle "t-ii thin the square? ____ _ T.race the square again. Put a l a rge 
x inside the square so that you have four triangles. 
) J 
Are the triangles e~ual in size? ________ _ Draw the largest circle 
you can inside each triangle. Are they the same size? _______ _ 
Draw a rectangle one inch high and two inches \tide and dra,., 
a large X inside. 
Are all the triangles in this figure the same size? ______ _ 
Drat·; circles inside the triangles -as you did before. Are all t he 
circles the same size? _____ _ 
Erase six of the lines from these s~uares so that you have three squares 
remaining instead of five. 
1 
LARGE ffin~jBERS TODAY 
In olden times, very often there was no way to write large 
numbers because people did not need to use them. Today .we use large 
ntunbers very often. You can probably thi nk of several places where you 
have seen large numbers. 
Do you remember seeing large numbers on the pages of books, on number 
plates or on the sides of trucks? ________ _ \'ihat is the largest 
number you have ever seen? 
------
Where did you see it? 
-------
1f.hat is the greatest amount of money you have ever heard of? 
------
You must have seen a sign saying HOUSE FOR SALE and the price. iUw.t was 
the cost? ____ _ 
1'ihen you get a card from the li br e:ry, it may have a number on 
it to sho\..r how many people have cards. Do you have a number on your 
card? _____ __ What is it? 
------
If you look carefully at your bicycle you \vill find a. number. 
This tells that it is your bicycle, because no one else has the same 
nnt1ber. You will need to know this number 1;rhen you get a license for 
your bicycle. Wl.:"at is y;our bicycle license number? 
-----
One place 
where you v1ill often see many large numbers is in a ne\'1Spaper. Look for 
them sometimes in the buS'iriess and in the advertising . sections. 
ESTIMATING LENGTH AND HEIGHT 
I>1ost people don't carry a yardstick or ruler t·ri th them all 
the time, yet there are many occasions when a person would want to know 
the height or length of a person or building, or the diste.nce across a 
brook or the time it t-rill take to get to the store. Even though 1t1e may 
not be able to measure something exactly \\re can make a very good guess, 
and \\!hen we do this we call it estimating. You may have heard your 
father estimate like this, 11 It 1 s about JO miles to grandmother's, so 
it should take us about an hour to get there. 11 It may take him a little 
over an hour or a little less than an hour, but you are certain it won't 
take as little as 20 minutes or as much as four hours. 
People have to estimat~ every day. Tell some things that you 
have had to estimate today. 
Were your estimations nearly correct? ____ _ 
Here are some ideas that will help you estime.te more accurately. 
If you are judging the height or length of something) begin by using a 
measure you know. For instance, if you wanted to kno1t1 the height of an 
apple t tree in your back yard, you could use your own body as a measure. 
Yo~ know how tall you are and y ou could estimate ho\t; many times taller 
the tree is than your own body. If you are about ~ feet tall, and the 
' :J 
tree is about three times a.s tall as you are, you could say the tree 
t>JaS about _____ .feet high. You know that it may be a little mor e 
or a little less, but this -vrould give you some idea as to its size. 
Suppose you wanted to estimate the height of your school 
room. You could look at one board or one brick and tell its \·liclth, then 
count up the number of bricks and boards and find its height. \vnat do 
you estimate is the height of your school room? _____ __ Can you 
estimate your teacher's height? At what height is the flag 
in your classroom? At what height is the clock? ______ _ 
Can you find something about halfway between the floor and the ceiling? 
Hot>r high up is this? ____ _ Do your estimates seem 
sensible? ______ _ 
Can you thin..lc of a \-Jay of esttmating the number of people in 
an auditorium or in a church? You could begin by counting the number 
of p eople in one row. Then count the number of ro"trJS. '\'Tould multiplying 
these two figures give you a fairly accurate number? _________ _ 
ESTUtATIN'G TINE AND DISTANCE 
Your mother has probably asked you to go to the store for 
some groceries just ns you ,.,ere getting r e dy to play ball with your p 
friends. Could you tell whether or not you would have time to do the 
errand and still ge t back for the ball game in half an hour? _______ _ 
Here is s orne thing that may help you to tell how long it 1r1ill take. You 
will knot.r ho'Vr long it tal~es you to get to school. NO\·! think, is the 
store about as far a'VTaY as the school, about half as far or t\.,rice as far? 
\'lri te down hot.-1 long it takes you to get to school. _______ _ 
Now thiruc how far away the store is in relation to school. If it is 
twice as f ar, it 1.,rill take you about twice as long to get there or 
-------'minutes. If it is half as far it -..·!ill probably take you 
half as long or ____ ~minutes. Your store may be one fourth as far 
as tne school. In this case you would divide by four; it would take 
you'--___ __.minutes. Nm.,r you must estima te how long it -...Jill ta.lce you 
at the store. N"ame some things th'9.t \.,rould make your time at the store 
very long. 
No-vr remember you must ma.'l.ce the return trip home, and then go 
to the ball field. (Decide how long it \orill take you from your house l.. 
to the ball field using a simila r method a s given above.) 
J -
Not-r you should be able to estimate quite accurately hot-r long it "'ould 
take to get to the store and back for your mother __________ _ 
Can you tell how long it would take you to return a book to the library 
and return home again? _______________ __ 
On a · .hot suri:uner day, ho~v long does it take you from your house 
to get an ice cream? _________ _ 
Ho\¥ much time would you allo\v in winter to get to the skating 
rink? _______ __ 
If your mother says tha t dinner will be ready in 30 minutes, 
would y ou have time to go to y our friend's house to see him? 
-------
Would you have time to vis i t y our grandmother? 
-------
i'lould you have time to go to ma1.l a letter? 
------------------------
"\'Jhich do you estimate is nearest to ;y-our home, the fire station or the 
p ost office? _______ _ Ho~r long 'lrould it take you to get to the 
nea rest fire alarm box? 
----------
.ESTIM.ATilii'G COSTS 
Ellen '\'laS in the supermarket buying Christmas presents. She 
picked out a one pound tin of English tea for Aunt Sarih. ~nis cost 
$1.19. For her grandfather she found a box of mixed nuts for $.99. Her 
little dog Toby liked Dog Yummies. She bought a $.39 box for him and 
then ended up by getting a large candy cane for herself which cost $.06. 
Suddenly she \'!Ondered about how much money she VlOUld lwve to pay at the 
check-out counter. She looked at the items in her basket. This is the 
\vay she thought: 
Tea $1.19 is about $1.20 
Uuts $ .99 is about $1.00 
Dog Yummies $ • 39 is about $ .40 
Ca.."l.dy Cane $.06 is B,bout $ .05 
In her head she added $1.20 and $1.00. ($2.20). Then, thinking 
of the Dog Yummies as c osting $. 40, she added tha.t amount in her head. 
( $2 .60). The candy cane '1-Tas about $.05. She added $.05 to the $2.60 
and then kne\i that she would have to pay about $2. 65. \vas her estimation 
close to her actual bill? Add up her exact costs below. Then tell how 
close she "Yras. 
Is this close enough to be useful? ________ ~--
cents over the cost 
cents under the cost 
It is often very handy to be able to think in terms of close estimates. 
You can easily add $1.00 plus $._50, but it is harder to add $l.OJ, $.08, 
and $.49 in your head. Estimating is a quick and convenient way to deal 
~tri th figures . Here are some problems to practice on. 
Mrs. Jones had $J .OO in her pocketbook . She p icked out the 
follO\<Jing i terns in a drugstore, then wondered if she had enough money 
to pay for all of them. 
Aspirin tablets 
Kleenex 
Toothbrushes 
Greeting Cards 
$.89 
. 29 
1.12 
--:.22. 
i'/rite the costs she might have estimated for each item on the lines. 
Add them in your head. Did she have enough money? 
-----------------
Now add the exact amounts. How much di d she need or have left? 
I-1r s. Stevens went into the grocery store vli th $_5.00. She 
picked out the following items. Did she have enough money to pay for 
them? First estimate the costs and add t hesein your head. Wr ite your 
total estimated answer in the box. Then add to check your estimation. 
Ora.nges $ • 39 
Eread .27 
Chicken 2.15 
Ee.con .69 
Eggs 1.18 
Lettuce • 29 
8 
How many cents off was your estima tion? ______________ __ 
Is this close enough to be useful? 
Di d }.l!rs. Stevens have enough money? 
ES TH1ATil'JG NEEDS 
One frequent use of estimation is in planning amom1ts to be bought 
or ordered. Whenever your mother buys food at the store, she is est:imating 
how much the family will eat -v1i thin a certa in time. 1,•Jhenever your teacher 
orders paper from the school supply room, she is estimating how much your 
class will use within a certain period. A buyer in a stores estimates ho>" 
many people may tvish to btly spring coats. The Good Humor ~ianager estimates 
how many men to send out to sell ice cream on a particular day. 
Sometimes special conditions influence a person's estimations. If 
the we~ther is very cold, your mother may expect you to be very hungry. 
Therefore she may buy more or richer food. If the weather is unusually 
hot for s:9ring, fetoJer coats will be sold, but more ice cre!'.m.. T-.t.•y your 
skill at estimating which of these items people want in the springtime 
(and therefore should be ordered by a store mam~.ger or buyer.) Circle 
the items wanted or needed. 
garden trowels rubbers 
mittens house paint 
\oJool caps overcoats 
fishing rods sneakers 
cotton dresses bicycles 
footballs Christmas ribbons 
plants ice skates 
Valentines jump ropes 
Here are a few estimation problems for you to \vork out. 
Your mother ;.rants to have enough ice cream for 10 people. 
She estimates tha.t 1 pint vl:i 11 serve 4. Ho;.1 many pints should she 
buy for 10 people? ________ __ 
How many pounds of hamburger should she buy for 10 people if 
she estimates one pow1d for 3 or 4 neople? ________ __ 
How many packages of frozen beans should she buy if she 
estimates each person will eat 1/3 of a package? ________ __ 
Your teacher is ordering some paper for your class. She 
neecls about 2 sheets of colored. paper per pupil for a.n 2rt lesson. 
There ar e 29 pupils in the class. T\venty sheets of paper come in one 
package. How many packages does she need? __________ _ 
She estimates 5 sheets of arithmetic paper per p\+p11 per 1•J eek. Ho~v 
many packages of paper should she get each month if there are 300 sheets 
in a package? ________ __ 
She estimates 3 pencils per pupil per year. How many boxes 
of 36 pencils \<..rill she need to be sure to have enough for a year? ____ _ 
ESTDfJATING SIZES OF C-ROUPS 
It is often useful to be able to estimate the size of a group. 
On Robert's birthday, Mother planned to make a cake large enough for 
his v1hole class. 11 Hov1 many children are in your class this year7 11 she 
asked him. 
Robert couldn't remember exactly, but he thought: 
"There are six ro,.,.s of sea:bs. Five people sit_ in each ro,.,, except the 
row by the window. Four people sit there. Six times five minus one 
= 'Vihat did Robert reply to his mother? ivri te y our 
answer on ~the line above. She probably made a cake big enough for 
abou t _____ _,11eople. 
r.Cul tiplication is a q_udck, easy way to estimate 11umbers of 
people. If they are sitting in ro,.,s, it is q_ui te simple to count the 
number or rovrs and muLtip~yby the number, or estimated number, in each 
row. It is harder if people are standing or moving. Then you may have 
to WDtch to see if they seem to be gathered in groups, or if there might 
be about 25 p eople in i ~ room, etc. 
See if you can guess about ho\.,r many people \-lOUld be at the 
following gatherings. Part of the information has been estimated for 
you. You may wish to use some of the s pace at the bottom of this paper 
for figuring. 
J' 
A circus tent has 6 large·· secUons. About 20 x 10 11eople 
are in each section. HoH many people are there? _______ _ 
There are 3 bleachers at the ball park. About 20 x 18 people 
are sitting on each one. How many people are at the game? _________ _ 
Is this an exact figure? ______ _ 
One day the afternoon sun was striking the third base bleacher. 
Only about 5 x 5 people sat there. ~1e two other bleachers had about 
25 x 30 people apiece. Ho-vr large \~as the cro\-rd ? _____ _ 
About 20 groups of 3-5 J: t"Ople were standing near the merry-
go-round. About hotv many people 1r1ere there? (Average 3 and 5 before 
multiplying by 20). If half of those people rode the merry-go-round 
once, about hotv much money "~>lOUld the operator collect at $ .15 a ride? 
Now see if you can estimate: 
How many children are in the first grade in your school] 
(Does knovJing the size of your class help you?) ___________ _ 
Hov,r many dozen c ookies would ;'/ OU need to give everyone ill. 
your gre.de three? _____ _ 
About how many adults ere >vorking in your school building? 
How many plants are in your school building if each room has 
about as many as yours? ______ __ 
Next time you go to the movies, try to estimate how m.<my people are there. 
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RULE OF COI-!PEl\fSATION 
Poor Jack, he really can 1t play marbles as well as Danny can. 
Every time they play, Danny wins the marbles. When they started, 
Jack had 9 marbles and ~nny had 5. So, together you kno'" they have 14. 
How many turns will it take for Danny to have all the marbles if he wins 
one each turn? Remember to compensate -- that is, take one from Jack 
each time you give one to Danny. 
Are you sorry for Jack? Well, he practiced for two weeks with 
his father and he improved greatly. The next time he played with Danny, 
Danny had 14 and Jack had none. How long did it take Jack to get all 
of Danny 1 s marbles if Jack won one marble every time? 
You can make new addition facts by subtracting a number from 
one addend and adding the same number to the other addend. 
9 
:1..S. 
Can you make some others? 
10 
I:!± 
11 
:1.1 
A :BOOK PUZZLE 
Look at the numbers on the backs of these books. Every book 
has a number on each of its two covers which added together equal the 
number on the back. The hidden numbers are 1, 2, 3, 4, 5, 6, 7 and 8. 
and each is used only once. What are the numbers? write the answers 
on the lines below each book. 
\) ..,-
' ' . 
DOUGHJ:IDTS IN DOZEliJ'S 
Mrs •. Allen has just baked fresh doughnuts. She has one dozen 
doughnuts on a pan, how many different ways can you find of arranging 
or regrouping these doughnuts? Write do\m your combinations and add 
th~~ to make sure you have a dozen. Here 1s a start. 
® 5 @ 
<!) 5 
(;) 
B. 
€> @ 
Do you want to race again? Try regrouping fifteen fishes, 
sixteen sandwiches, or seventeen strawberries. 
Maybe you would like to have a race with a friend. See how 
many different groups you can find in ten minutes. There are hundreds 
of groups, so you wontt run out of possibilities! 
NUM:BER THE DOTS 
Number the dots with 1-digit 
numbers. 'lhe sum of the three 
sides must be 17. No number 
may be used more than once. 
There are two solutions to 
this puzzle. 
If you were smart enough to 
figure out the first triangle, 
try this one. Fach sum equals 
20. No number may be used twice. 
This also has two solutions. 
Don't peek at the solutions until you have finished. 
8 
REARRANGING :WjMJ3ERS 
Do the addition examples below all have the same sum? ~~e a 
set of addition examples using four addends in a different order each 
time. Do you always get the same sum? Can you explain this? 
96 
47 
26 
1Q. 
30 
96 
47 
26 
96 
30 
47 
26 
47 
26 
30 
22. 
26 
47 
30 
22. 
30 
47 
96 
26 
47 
96 
26 
JQ 
26 
96 
30 
~ 
--=-~- --
HAGIC SQ.UARES 
Do you knov1 '1-rhat is meant by a magic square? Or \vhy it is called 
11 magic? 11 The Chinese people long ago believed that magic squar es brought 
good luck. J,faybe knowing ,.,hat a magic square is \vill bring you good 
l uck. Here are some hints for figuring out what is meant by a magic 
s q_uare . 
1. vlhat is the sum of t he numbers 
2. vlhat is the sum of t he numbers 
3. i\fua. t is the sum of t he numbers 
an upper corner to the opposite 
This is a magic square of ____ __ 
r 1 5 /{p 
J'l 7 /I o2. 
15 (p J(J 3 
I /~ ' ~ G ~ 
-
in each row? 
in each column? 
in each diagonal? 
lo\ver corner?) 
lro':J finish this 
square of 15. 
number up to 9 
it only onc'e. 
I 
3 s 
,, 
(fron 
magic 
Use each 
and use 
Can you make your own magic 21 square? Use any numbers from 1 to 1 :~ 
but each only once. 
-· 
I 
~· 
8 
NmU3ER :BOXES 
Here is a number box puzzle. 
" ' . 
I ! 
,2, I i 
Jf 
I 
s 
7 
.. 
~ 
3 (p 
·9 
Ta.ke one number out of one box. PUt it with the numbers in another 
box so that the sums of the numbers in the three boxes are equal. 
Your teacher might put this puzzle on the board so that several people 
could have a race to find the solution. 
HIDDEN NUMBERS 
This is a little different way to find a sum. All you do is 
cross out. In each example, cross out 6 of the 9 digits shown so that 
the 3 remaining cligi ts make 20. T"ne first one is done for you. 
803 
217 
702 
777 
111 
222 
595 
510 
910 
675 
843 
lli. 
718 
.342 
§2J. 
211 
439 
118 
242 
787 
m 
231 
614 
416 
320 
746 
EJQ 
HOW TO i•TORK CROSSNUMBER PUZZLES 
If you have. ever worked a crossword puzzle, this will be easy 
for you. Instead of using words, this puzzle uses numbers. 
First, work the problems marked across. Write the answers in 
the space going across on the puzzle. Then, solve the problems marked 
do~n. and write them in the spaces going down. If you have worked the 
problems cor rectly, the numbers going down will fit~ 1in vd th the numbers 
going across. 
a. 42 
36 
ili 
c. 423 
/186 
d. 764 
/21 
ACROSS 
.b 
f. 
g. 
879 
m 
12 
13 
fll ~ 0 . · , 
b. 17 
fJ!l 
d. )42 
t427 
e. 524 
-i-25 
DOWN 
g. 98 
96 
87 
40 
REVERSIBLE DIGITS 
Choose any number lexger than 9. 
Reverse the digits. 
Add. 
Reverse the digits. 
Add. 
85 
j§_ 
143 
341 
484 
You will reach a number t~~t reads the same from right to left 
as it does from left to right. Sometimes you will have to add en~ 
reverse more times -- or some will work out in one step. 38 
§1 
121 
Try some of your own. 
Now tr-<.r a 3-digit number. How about 193? And don't give up! 
c..-4 
Q.UICK ADDITION 
Here 1 s a quick trick to help you add three or four digit 
numbers. It's also a good puzzle to try with other members of your 
family. 
752 
628 
951 
447 
your thinking: 
26 
16 
18 
2778 
Do you see how to do itl Start from the left. Add each column 
separately. Set each sum in the correct place for hundreds, tens, and 
ones. Then add, being sure your columns are straight. Try these 
problems by the new short method. 
867 
432 
277 
641 
833 
191 
425 
663 
207 
381 
456 
§21 
521 
683 
347 
!£±.i 
183 
270 
939 
408 
If you still prefer to begin from the right hand side, here is 
the way you would do the example shown above. 
752 
628 
951 
447 
your thinking: 
18 
16 
26 
2778 
5 
Try these two examples by the right to left method. 
377 
926 
841 
653 
921 
160 
846 m 
.You can choose whichever method is the quickest and easiest for 
you. Neither one is better than the other, but don't you think that 
each is quicker than your former method? 
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' ROUND THE CIRCLE 
Arrange a.ny four numbers, such as 
4, 6, 5, 3 around a circle in any 
order. 
Then subtract each number from any 
le.rge number next to it. Put the 
answers on a larger circle between 
the two numbers that have been 
subtr~.cted. 
Repeat this process again. Subtract 
the numbers in the second circle. 
Put these answers on a bigger cird.le 
between the numbers subtracted. 
If you continue to subtract the 
numbers, each time putting the 
remainders on a larger circle, a 
point \·fill be reached where all the 
nU!'nbers are equal. 
Now try this using numbers in the teens. 
Will this work with three place numbers 
like 134, 136, 139, 131? Is this state-
ment always 18 
6-4=:2 
.5-4=1 
5-3=2 
6-3=3 
2-1=1 
2-1•1 
2-1=1 
2-lal , 
I 
~~- '0\ . ' '" 
~ -
11 
'I 
J(o· · ~ \. ; 
. ...,· ' 
5 
I 
I 
J3J.l 
13! 0 /J'f 
/3~ 
- 3 
, 
Su:BTBACTI Olif PUZZLES 
The Three B's 
Barbara is six years older than Beverly. Beverly is t\<lO years 
younger than Betty. Betty is eight yee.rs old. 
Which girl is oldest? 
Which is youngest? 
How much older is Barbara than Beverly? 
(Hint - You may want to draw a picture 
to hel'P you) 
The Girls' Grandmothers 
Each girl has a grandmother. Barbara's grandmother is 6 years 
younger than Betty's. Betty's grandmother is two years older than 
Beverly's. If Beverly's grandmother is 75, how old are the other two 
grandmothers? 
What is the age difference between the oldest and the youngest 
grandmother? 
How many years will it be before Beverly reaches the age her 
grandmother is now? 
Follow the Leader 
The fourth grade girls at the Central School love to roller skate. 
One day they were playing follow-the-leader. Four girls 't.rere in front of 
a girl, four girls were behind a girl and one girl was in the middle. 
How many girls were playing follow-the-leader? 
POLL Y1 S PE1'1UES 
Polly and Pegg'Y \vere tt>1ins. Peggy worked hard l1elping her mother 
and she saved 89 pennies in her bank. When Polly counted her money, 
she found that she had only 54 pennies. Polly .,.!ished that she had as 
many penni es as her t ... rin. 
Do you know how many more pennies Peggy had than Polly? _____ _ 
The next day Peggy and Polly each spent 11 pennies for a large candy bar. 
No\v, thought Polly, I may have more pennies at last. 
lias she right? ______ _ 
They each bought a jump rope for 15~. How many feNer pennies does 
Polly have now? ________ __ 
Each time Polly spent some money, Peggy spent the same amount. 
If this happens wi ll Polly ever have as much money as Peggy? _________ _ 
Can you tell why? _____________________________________________ ___ 
How could Polly have more pennies than Peggy? _________________ _ 
C OMPLIM:EI.fTARY Su:BTRACTI ON 
As you know, there are several different ways to subtract. Sea 
captains of long ago may have used this method to solve their problems 
while sailing to the New World. It is a.lmost like number magic for it 
really doesn 1 t subtract at all. Instead, it adds a number and discards 
a number that is not needed. 
First, they needed to know the complements of a number. That 
means the number pairs that make 10. For instance, the complement of 7 
is 3, becs.use 7 needs 3 more to make 10. The complement of 6 is 4, 5 is 
5. and so on. 
Now supPose the sea captain of long ago had a line 17 feet long, 
from which he cut an 8 piece length. To determine the length of the 
remaining piece, he would think this way: 
2 is the complement of 8 8f2 = 10 17 
-8 
2 and 17 are 19 17.f2 = 19 19 
-10 
19 discarding 10 is 9 19-10 -= 9 9 
Can you solve these prob~ems as the old sea captain would have 
done? 
15 
13 
7 = 
6 = 
18 9 = 
11 5 = 
24 -15 = 
26 -17 -= 
Can you see w~~t they did? They found the complement of the 
subtrahend and added it to the minuend, then discarded the number on the 
extreme left. 
1 
Suppose you were a sea captain in olden tirrres. Use the 
complementary method to solve these problems. The first one is done 
for you. 
6.3 
-2:1. 
6.3 
11 
1:.36 
.30 
-12 
92 
21: 
42 
-Si 
(\ 2 
TIW.:Y AlifD ROGER AT THE CIRCUS 
Timmy and Roger are friend.s. One day they went to the circus 
Bnd the circus man guessed their ages. He thought Timmy was 7 and Roger 
\'r&s 9. This bothered. Timmy, because he was really 8 years old and he 
l·;anted to be as old as Roger who was really 10. (That meant that Roger 
\vas yea.rs older than Timmy.) Timmy told the circus man that in 2 
years he and Roger would be :the same age, but the circus man shook his 
head. 
i'i'as the circus man correct? When Timmy is 10, hovr oJ.d YTill 
Roger be? When Roger is 14, ho\-1 old will Timmy be? Will 
Timmy ever catch up with Roger? Why, or why not? ______________ _ 
Then the circus man tried to guess the b oys 1 heigh t s. He thought 
Timmy ,.,as 48 inches tall and. Roger vtas 52 inches tall. . This time he 
\oms right, but Timmy -vro.s still unhappy. He wanted to be as tall as 
Roger. 
Roger said, 11You'll never be taller than I am, because if we both 
grow .3 inches, 1 111 still be taller than you.n i'las he right? __ _ 
The next year Roger grew 1 inch and Timmy grew 5 inches. Was Roger 
still tP..ller? 
---
How much 't!ill TiiP.my have to grow to beat Roger? 
A SUl3TRACTION SURPRISE 
Kurt 1s uncle was showing him how to borrow when subtracting. But 
Kurt thought of a way to subtract without borrowing. "Here is a surprise 
for you, Uncle ]illll, he said. This is how he did it. Can you tell what 
the surprise was? 
37--~,. 36 
21 ~ 
64 --~"'Jt 69 
.Jj ')~ 
Try the surp1•ise subtraction ~nth these examples: 
77 
j2 
97 
J§. 
Uncle Bill said, "Any two-figure subtraction can be done by 
changing one of the numbers to ten, and then adding or subtracting the 
srune amount on the other number. 11 ·~Theh Uncle ]ill asked Kurt to do was 
a 3-place number. Do you think Kurt could use surprise subtraction on 
these numbers? Try them yourself and see. 
( 
EQ.UAL ADDITIONS 
Here is a new way to subtract. Some people follow this plan 
when they subtract. Once it is learned well, it .is very rapid. You 
might enjoy becoming an expert in the equal additions method. Suppose 
you are subtracting this example: 84 - 56. 
1. Say to yourself: 
- I cannot take 6 from 4, so I must 
make the 4 a 14. 6 from 14 is 8. 
\t.ri te the 8. 
2. s~- to yourself: 
Because I added a ten in the one's 
column, I must also add a ten in 
the ten's column. Add this ten to 
the ~inuen~. (5 tens f 1 ten -
6 ten~ 
J. Subtract 6 from 8. Your answer is 
28. 
1 
~4 
.-56 
8 
1 
6~4 
=M. 
28 
Do you see i•rhat you have done? Your origina.l problem was 84 
::.22. 
1. You changed the subtrahend to 8 tens plus 14 ones. 
2. You changed the minuend to 6 tens and 6 ones. 
What you really did was add ten to each column. This is why this method 
is called the equal additions method. 
Eelow are some examples to practice on. After you have tried 
several, you mi ght try thinki ng the ten that you add to the ten's column 
in your head without writing it down. 
Later you may even be able to add one on 
the minuend without wri ting down the new number. 
76 83 90 74 94 98 52 73 77 
::iZ -68 -51 -69 -66 -49 :=11 -25 -58 
the ten's 
32 
-19 
6 84 
=M. 
figure 
84 
-56 
in 
Can you use the same method on some three-place examples ? One 
is started for you. 
732 
=.J2.Q 
662 
- 236 
A PERSISTEl~ NUMBER 
1. Make up any number using three different figures. 
Write down your number. 694 
2. Now reverse the figures. 496 
J. Subtract the smaller number from the larger one. 198 
4. Look at your answer. 
5. Reverse its figures . 891 
6. Add , 1089 
7. The ans'l'rer is always 108 9. 
Now t~J one for yourself. How about 853? 853 
Is there a number whi ch would not come out to the answer 1089? 
1089? 1089? 1089? 
What causes this? 
Y..AGIC DIGITS 
Fingers are sometimes called 1digits 1 • Early man counted on his 
f ingers, and so the numerals 1, 2, J, 4, 5, 6, 7, 8 and 9 are ce.lled 
the 1nine digits'. 
It is interesting to make examples using each of the nine digits 
once and. only once. 
See the example on the right. It uses 
each of the nine digits only once in 
each number. 
If you oubtract these two numbers correctly, 
your ans\.;er vTill contain each of the nine 
digits, even though they are not in the 
correct order. 
987654321 
-123456789 
It seems like magic doesn't it? Ther e are other arithmetic problems 
in which each of the nine digits is used once and only once. Here are 
four examples. 
981 
-654 
891 
-364 
927 
-586 
There are others. Can you find them? 
918 
-.222 
9 
SUBTRACTING BY ADDING 
If you had never learned the subtraction facts, you could still 
do these examples by using only t~·:· wliat: ·:' you know about addition. 
Instead of thinking 8-4 or 14-6, think 6 and how many more make 14? 
This is how you do an example: 
1. Look at this example. 
2. Start with the bottom right hand figure. 
3. Think 6 and equal 14. 
4. write the 8 in the answer. 
5. Remember that you used a ten from the ten 1 s column. 
6. Think 3 and_ equal ? • ..., 
?. write the 4 in the proper column. 
84 
-36 
48 
Now you have the answer to a subtraction problem by adding. 
Try these examples with this method. 
96 
-47 
23 
-15 
..... 
' 
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MULTIPLICATION LONG AGO 
Long ago people did not learn the multiplication tables beyond 
5x5 = 25. This is the way they would fi gure out a problem like 7 x 9. 
1. Subtract 7 from 10. Write the 
difference (J) to the right of 
the 7. 
2. Subtract 9 from 10. Write the 
difference (1) to the right of 
the 9. 
J. Connect the diagonal numbers by 
a large X. 
4. Next subtract to find the ten's 
f igure of the product. Subtract 
diagonally either way. Just be 
sure to subtract the smaller 
number from the larger and to 
work with the diagon2.1 numbers. 
The ten's figure is 6. 
5 . To find the one's figure, multiply 
the right hand figures. (J x 1 - J) 
7 
9 
7 
9 
(7 - 1 - 6 or 
9 - J - 6) 
J 
J 
1 
7><3 9 1 
6J 
Try multiplying these numbers by this method used long ago. Do 
your answers all work out correctly? 
8 
x8 
.,,!'ll' 
Boston Uni vers1t)l \.:,~ 
School of EducatiOIIJ i 
Library; ,/ ~: ; i~ 
6 
x6 
= 
MAKING ViULTIPLICATIOl~ EASY 
Let 1 s pretend that you live in one of the countries in Europe 
where the children do not learn to multiply just the way you do. They 
lee~n the multiplication tables up as high as 5 x 5 and there they stop. 
So they don't know the answers to facts like 7 x 8 or 6 x 5 or 9 x 7, 
as you do. 
Now suppose you were sent on an errand to get 5 oranges for 
each member of a family of eight. How might you figure out how many 
oranges to buy? 
Here is a hint to start off. Remember you don't know the 
answer to 5 x .§., but you TtTould be able to give the answer to 5 x 4. 
How might some Europeans multiply 7 x 6? Or 8 x 7? 
Try breaking combinations into 2 easier factors and adding 
the answers. 
6 X 9 
4 X 8 
7x4 
6 X 5 
8 X 7 
9 X 8 
Can you find 2 ways of getting the answer to 8 x 6? 
02 
EASY ][.EVENS 
Do you know how easy it is to multiply a two-place number by 11? 
This is all you have to do. First , add the two figures in the multipli-
cand. Place the sum between the two figures, and that is the answer. 
answers. 
43 
xll 
To multiply 35 x 11: 
l. Add 3 and 5 
2. Place the sum (8) between 
the 3 and the 5. 
(8) 
385 answer. 
Try doing these examples in your head. Write down just the 
54 62 
xll xll 
23 45 61 34 
xll xll xll xll 
18 52 2? 
:x:ll xll xll 
33 
m 
You may need to multiply a number by 11 which has figures adding 
to a sum larger than 9. For example, if you wish to multiply 8? :x: 11, 
8 f 7 = 15. Follow the same steps: 
1. Add 8 f ?. (15) 
2. Place the one's figure of the 
sum (5) between the 8 and the 
? and increase the left hand 
number by one. 257 answer. 
Here are some examples in which the sums of the two figures 
exceed 9. 
83 4? 55 67 38 49 59 92 37 94 85 ?6 57 
:x:ll xll xll xll xll .ill ill xll xll xll xll xll xll 
:_oo 
MORE ~rnLTIPLYING EY ELEv.m~ 
This is an easy way to multiply a hundred's number by eleven. 
Take the example: 694 
xll 
Work from right to left. First , write dovm the unit's number. 4 
Add the unit 1 s and ten's numbers in your head. (4f9=13) 
ivri te down the 3 and carry the 1. 
Add the ten's and hundred's numbers. (9f6=15) 
Add the one that was carried. 
write down the 6 and carry the 1. 
34 
634 
Add the 1 to the hundred's number 694 
xll 
76.34 
Here are some other examples to practice on. See if you can do them in 
your head: and write down only the answers. 
973 
xll 
867 693 8)4 
xll xll xll 
627 783 966 
xll xll xll 
.348 577 589 
xll xll xll 
4 
REVERSIBLE r.ru:LTIPLI CATIOl~ 
Here is a number that has a peculiar feature. Can you see what 
is odd about it? 
1. write down the number, 2618. 
2. Hul tiply it by 11. 
3. Reverse 2618 (8162) 
4. Multiply this number by 11. 
5. Compare your two answers. 
Do you see what is strange? 
2618 
_B! 
8162 
_B! 
Here is another number that has the same peculiarity: 245362. 
Follow the same steps and see if you can find what is strange. 
Now you can find some numbers which will do the same thing \'Then 
multiplied by 11. Here is the rule: Any multiplicand will do as long 
as the sum of any two neighboring numbers does not exceed 9. Would 
324062 work? How about 7184:3 ~.2 Try making some problems of your own 
that will work out in this manner. 
~ruLTIPLYING TEEN NUMBERS 
Here's a good way to multiply two teen numbers. 161 
Add the one's figure of one number to the other 
number. 
Append a zero to the sum. 
xl9 
1.5 
t:l 
24 
240 
Add the product of the one's figures. (9 x .5 ~ 4.5) 240 
.J±i 
28.5 
Does it matter which teen's number you choose to add the other 
number to? 
Try multiplying 18 x 14 by starting with 18 f 4. Now try start-
ing with 14 f 8. Do you come out with the same answer? 
Here are some teen's numbers to multiply: 
17 
xl4 
19 
xl3 
13 
x16 
16 
xl5 
15 
xl9 
12 
xl7 
1.5 
xl8 
14 
xl2 
EXTENDING THE TABLES 
Suppose you wanted to multiply a number by 18. Probably you 
would not enjoy learning the tables all the way up through the teens, 
but here's a way to get the answer and you can do all or part of the 
figuring in your head. 
To multiply by 18: 
Multiply by 6 
Then multiply by 3. 
To multiply by 24: 
Multiply by 6 
Then multiply by ~ 
18 X 92 
6 X 92 :: 552 
3 X 552 : 1656 
24 X 45 
·6 X 45 = 270 
4. x 270 = 1080 
You may break the multiplier into any groups which are convenient 
for you to work with. Here are some examples: 
21 7and3 
35 7 and 5 
42 6 and 7 
32 4 and 8 
JO 5 and 6 
27 9 and 3 
How might you break up these multipliers? 
36 
28 
25 
18 
16 
20 
Here are some problems to work out: 
63 X 18 
76 X 16 
45 X 24 
82 X 35 
27 X 14 
91 X 25 
62 X 36 
33 X 15 
... 
THE INVERTED P'YRAMID 
You probably have seen pictures of pyramids. There are some 
still standing in Egypt today that are often photographed. A pyramid 
is large at the base and tapers to a point at the top. You may have 
seen your grocer piling oranges in a pyramid. An inverted pyramid is 
simply an upside-down pyramid. The "inverted pyramid" is a new way of 
multiplying without carrying. 
1. Multiply 8 x 3. Write down the 24. 
2. Multiply 6 x 9. 1'lrite do;.rn the 54. 
Note just where the 54 is placed. 
3. Multiply 8 x 9. Write the answer in 
the ten's and hundred's column. 
4. Multiply 9 x 3. write the answer 
directly below the 72. 
5. Add to get the answer. 
6. Check your answer by using your usual 
way of multiplying. 
93 
x68 
5424 
93 
x68 
5424 
72 
93 
x68 
5424 
72 
..l&_ 
93 
x68 
5424 
72 
18 
6324 
0 ~ 
Do you see why this is called the "inverted pyramid" method? 
Can you multiply without carrying in the following examples? 
37 
~ 
79 
Jg 
86 
2i 
17 
.u 
28 
44 
67 
§1 
53 
82 
49 
§2 
18 
41 
J. 
EASY MULTIPLIERS 
Some numbers are very easy multipliers. One of these is 99. 
To multiply any number by 99, first multiply by 100 and subtract the 
number. Here is the way it \'lorks. Let 1 s say you wanted to multiply 
86 by 99. 
86 
m 
Say in your heads 
763 X 10 = 7630 
Subtract: 
7630 
-763 
6867 (answer) 
It is also easy to multiply by 101. l~ul tiply the number by 100 
and add the number. 
845 
EQl 
Say in your head: 
845 X 100 ~ 84500 
Add: 
84500 
f845 
85345 
See how many of these examples you can do in your head, or by 
wr i ting down only the second step. 
637 
m 
996 483 
m x101 
535 297 
~ xlOl 
Now that you see how this is done, perhaps you can thi~~ of 
some other numbers that would be easy multipliers. 
--
ETHIOPIAN l>fULTIPLICATION 
The people who belong to certain Ethiopian tribes do not know 
how to multiply as we do. They know only how to add, double or hal ve 
numbers. Yet knowing this much, they can find any product. If a 
shepherd planned to sell 17 sheep for $15.00 a piece, this is how he 
would figure out how much money he should receive. Since he does not 
know about fractions, he drops! each time it occurs. 
17 X 15 
8 X 30 
4 X 60 
2 X 120 
1 X 240 
Halve 17; drop !. 
Double the 15. 
Halve and double. 
Keep halving and 
doubling until the 
number in the left 
column is 1. 
Now the shepherd is ready for the second step. Since these 
people have a superstition that even numbers are evil, he crosses out 
each even number in the left column, along with its partner number. 
17 X 15 
~f:tl~~ 
!f/i:-1~~ 
~/l-It~~ 
1 X 240 
255 
Add the numbers 
remaining in the 
right column to 
get the answer. 
Is the shepherd's answer correct? Could you figure out these 
examples the way an Ethippian herdsman would? 
13 X 15 21 X 15 26 :X: 17 
SCRATCH HU.LTIPLICATION 
This is a ne\>T \'lay to multiply. Take the problem 72 x 36. 
1. Mul tiply the ten's numbers. 
2. 
1iri te 2100 in the proper place. 
Hext multiply 3 x 2. 
the ans"t-rer is 6 tens. 
in the correct column 
Remember that 
Write the 6 
J. Then multiply 6 x 7. (42 tens). 
Add the 42 tens to the 16 tens 
in your head. 1'i'rite the answer, 
58 tens, below the 16. Scratch 
the 16. 
4. ~lul tiply 6 X 2. V/ri te the 2 Of your 
ansi'ler in the one 1 s place. Add the 
1 to the 8. Scra tch the 8 and \-rri te 
down 9. 
5. :Bring down the rema~n:Lng numbers in 
their columns and you will have the 
ansi<Jer. 
72 
x36 
21 
72 
x36 
216 
72 
~ 2"J.~2 
5~ 
9 
72 
x36 
2t~2 
5~ 
_9 
2592 
Study this example again carefully. Then see if you can do the 
problems below by scratch multiplication. Do the work on the other 
side of the sheet. 
82 
x22 
73 
xl4 
51 
x25 
This one is a little harder. Here's a hint-- you '"ill have to 
scr8tch a number in the thousand's place. Can you see why? 
73 
x46 
MULTIPLYING BY A PATTERN 
Here is a plan which shows how to multiply an easy way. 
1. tX 0 0 
1. :t-rultiply the ones. 
2. write the 4 and carry the 2. 
3. Cross multiply. 
Add the two products and the 2 
\llhich you carried. 
Write the 6 in the tens column 
and carry the 2. 
4. Multiply the ten's numbers. 
Add the 6 and the 2 which you 
carried. i'T:ri te do\'rn the 8 in 
the hundred's column. 
t 
4. 
0 
36 
x24 
4 
4 X 3 = 12 36 
2 x 6 ~ 12 x24 
2 64 
26 
Your thi11king 36 
:x24 
2 X ) ::: 6 864 
Studying ' .. the( plan will help you learn this method q_ui~kly. 
Here a.re some examples to pr actice on. This should be fun. 
51 
x48 
35 
m 
24 
x29 
73 
x66 
14. 
:i.ifm.ffi:ER PRACTICE 
Jack's teacher noticed that Ja.ck did not make his 3's very 
clearly. She asked him to tell her the number from 1 to 9 that he 
felt he nEleded to practice. Jack thought he needed to work on the 
number 3. The tea.cher then told him to multiply 3 by 9. Then he 
should multiply 12)45679 by his first product. 
Jack vll'ote: 
12345679 
x27 
Multiply the example as 
Ja.ck then did. 
Choose any number from 1 to 9 that you would like to practice. 
llul tiply that number by 9 to get a multiplier. Use 12)45679 for your 
mul tiplic~md. 
WHl this work with all the numbers from 1 to 9? 
LATTICE NULTIPLICATION 
About 400 years ago, in the de.ys of Q.ueen Elizabeth I of England, 
people di d nul tiplica_tion in a different manner from the way 1:re do it 
today. Their method of arriving at an answer was called the lattice 
method beca.use the sq_ua.res look like the lattice-work fences or trellises 
often found in gardens. (?-I9 ybe you knot.; someone ,.,ho has roses gro~:ring 
over a latticed arbor). 
:Multiplicand: 842 (top) 
II.J:ul t i pli er : 326 (right side) 
Divide each sq_uare diagonally. 
:t-,ul ti:ply each factor and place 
the answer in the appropriate 
sq_ua:re. Place the one 1 s numbers 
below the diagonal line and ten 1s 
numbers above it. 
Continue multiplying until all the 
sq_ua:res are filled. 
Then, starting in the lower right 
hand corner, find the sum of each 
diag,,nal column. (See arro,vs). 
Remember to carry as you would in 
regular addition. The ans>ver is 
274, ·~92. 
8 ,; 
3 
See if you can do these examples by the l attice method. The first 
one is started for you. 
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DIVIDING :BY TWO 
Probably you can count by twos, or when you have been playing 6 
game you have counted off for sides. The people with odd numbers go on 
one team and those with even numbers go on the other. You may know th~t 
an~ number is one which can be divid.ed by two ¥Tith no remainder. An 
odd number always has a remainder when divided by two. What would this 
remainder always be? ____ _ 
It is easy to look at a number and tell whether it can be divided 
evenly by two. Study these examples and see if you can find something 
that is alike about the one's figure of the d.ividend. 
2766 2/42 2/78 2/38 2/84 2/52 2/96 2/34 
Did you see that whenever a number is divided evenly by two, 
the di vidend end.s in an even number? 
Do you think this number can be divided evenly by two? 
45623914. What number gave you the answer? 
It is also true that any number ending in 0 can be divided 
evenly by 2. Try dividing these numbers to make sure. 
2/~ 2/480 2/840 2/650 2/400 2/580 
So now you know that any number ending in: 
0 2 4 6 8 
can be divided evenly by 2. 
.CI. 
II 
Look at the numbers below. Put a check mark above the ones which 
can be divided evenly by two. Then go back and divide them to prove 
that you were correct. 
2/680 
2/884 2/356 2/558 2/473 
DIVIDING BY THREE OR NINE 
There are many times when you need to divide a number by three --
j_f you are! working with feet and yards, "'i th 3 cans of food for a certain 
price, buying posta€e stamps, etc. Here is a quick way to tell whether 
a number can be divided evenly by three. 
1. Add the figures of the dividend. 
2. If they can be divided evenly by 3, the number can be divided 
evenly by three. 
3. 
4. 
Can 543 be divided evenly by 31 
12 can be divided evenly by 3. 
5. Sc) 543 can be divided evenly by 3. 
5 -f 4 -f 3 = 12 
12 t 3 = 4 
Try this rule with the numbers below. Circle the numbers you 
think can be divided by three evenly. 
8'7 934 703 186 230 642 43 
Now divide each number by three to see if you were correct. 
In the same way you can tell at a quick glance whether or not a 
number can be divided evenly by 9. Any number can be divided by 9 with 
no remainder if the figures in the dividend add up to a number evenly 
divisible by 9. For example: 
162 
So 162 can be divided evenly by 9. 
Try testing the rule on these examples below. Put a check mark 
above the ones which you think can be divided evenly by 9. Then work 
the eT~ples to check yourself. 
9/198 9/288 9/414 9/486 
9/909 9/638 9/447 9/837 
'· 
A NINE DIGIT TRICK 
When we speak of the nine digits, we are referring to the nine 
figures from one through nine. 
Take the nine digits and write them down in any order you choose. 
Use each digit once. Perhaps your first number would look like this : 
325689147 
Divide this number, or~ combination of the nine digits by 
9. Your answer should always come out even. Try making up some problems 
to see if this is true. ~10 are started for you. 
9/241569378 9/975312468 
r1 2 4 
S.ALLY' S Q,UOTIElfrS 
One day }Uss Mason was correcting arithmetic papers. Sally had 
all the answers on her division examples correct, but none of the problems 
were the same as those done by the rest of the class! Miss Mason placed 
Sally's first three examples beside those done by another member of the 
class. 
Class Problem Sally's Problem 
1,g2_ 129 
.3/?137 9/1161 1. 
J. 2 8 26 
£ 18 
27 81 
£Z 81 
783 783 
2. .3/2349 6/4698 
21 42 
24 49 
24 48 
9 l8 
2 18 
.3. 
.345 .1±i_ 
6/2070 2/690 
18 2 27 9 
24 8 
.30 10 
19. 10 
Miss Mason laughed, for she suddenly saw what Sally was doing. 
Sall y was showing her teacher that she understood an old rule about 
division. If both the divisor and the divi dend are multiplied ~ divided 
by the same number, the quoti ent will remain the same. In the first 
problem, Sally had multiplied both the divisor and the dividend by 3. 
What had she done in the second problem? 
What had she done in the third? 
Find a way to change the examples below so that each divisor 
and dividend is different, but each quotient is the same. 
6/2f350 8/6368 1- 4/364 1-
[_ . ' 1!' I I . 
A PUZZLER ''liTH NIIm 
This trick is one that you can try 'I'Ti th your friends. They will 
really be puzzled. Ask a friend to choose a number. It can have several 
figures. If he said the number, 25189, this is what you would do: 
1. Tell him to ~~ite down his number. 
2. Now tell him to erase one of the figures 
and replace it by x. 
J. He reads you his number out loud. 
4. You say, 11 I can tell you exactly what 
n~ber to put in for the x, so tha t 
your number can be divided evenly by 9. 
5. In your head add the figures of the 
number. 8t5flt9 • 17. Divide this 
sum by 9. 17 - 9 = 1 RB. Subtr act 
the remainder from 9 to get x. 
9 - 8 = 1. 
6. Tell your friend he should replace x by 
1 in order to have a number evenly divisible 
by 9. 
Follow through the steps for another number. 
1. The number chosen: 
2. The 8 was erased and replaced by x. 
J. The remaining figures are added: 
lrf?f5f2fl - 19. 
2 
9/19 The remainder is 1. 
18 
1 
4. Subtract the remainder from 9 to get x. 
9 - 1 = 8 
5. x is 8. Does this make the number divisible 
by 9 evenly? 9/487521 Check t o see. 
25189 
25lx9 
25lx9 
487521 
4x7521 
9 /~7521 
Make up four or five numbers of your own to be sure you can do 
the trick correctly. Check yourself by div i ding the number you come 
out with after x has been replaced. 
. .: t.. 
THE DOUBLED DIVIDEND 
Here is an interesting situation which always works when you are 
dividing. Suppose you have an example: 
If you were to d9uble your dividen~ 
your quotient would be doubled also. 
Check to make sure this statement is 
true. 
If you were to' triple your dividend, 
your quotient should be triped also. 
Check to see whether 723 is three 
times greater than 241. 
\'lhat will happen to your quotient if 
you multiply your dividend by 51 
241 
4/964 
8 
16 
16 
482 
4/19213 
16 
32 
~ 
8 
.§. 
723 
4/21392 
28 
9 
8 
12 
12 
4/ 
\].28 
Try doubling the dividend in the examples below. The first one 
has been started for you. Check by mult i plying to see if your quotient · 
is two times your original quotient. Do you ever change your divisor? 
6/258 6/516 4/908 4/ 8/6328 8/ 
FtJliJ' WITH ELEVENS 
~nat interesting number, eleven, pops up in all kinds of 
arithmetic "magic 11 • This tr i ck is one you. 111 enjoy. 
1. Take any number you can think of that has an even number of places-
tha t is a 2-place, 4-place or 6-place number. Let's say you take 
4315. 
2. Reverse the figures of the number you chose. 
J. Add the number and its reverse. 
4. Divide the sum by 11. 
Your answer will always come out even, no 
matter what number you start with. Try 
some yourself or with a friend. 
5134 
4315 
i,5.134 
9449 
11/9449 
This is the way you vfork the same trick if you wish to select a 
number with an odd number of places-say a 3-place or a 5-place number. 
Take 673 for example: 
1. Choose any number with an odd number of places. 
2. Reverse the figures in the number. 
3. Subtract. (The smaller from the larger, of course!) 
673 
376 
673 
4. Divide the difference by 11. 
=..rz2 
297 
11/297 
Again, you will ge t an answer which can be divided evenly by 11. No\.,r 
t ry the t r ick "li th some 3 or 5-place numbers on the back of this paper. 
SEPARATING Nm·ffi.ERS 
Jacky was a new boy in the Hilltop School. He had not had as 
much work in arithmetic as the children in the fourth grade which he 
entered. When the teacher put this example on the board, Jacky knew it 
was a division problem, but he had not learned to divide. The teacher 
had said, 11 How many times cloes 56 go ililto 5047 She wrote 56/504 on 
the board. Jack did this example a long way, but he got the answer. 
Was his answer correct? 
Jack's work 
504 
.=.2.2 
448 
~ 
392 
-56 
336 
::.2£ 
280 
-56 
224 
-56 
188 
-56 
112 
::2£ 
56 
-56 
0 
f I H 
Jack kept a tally of how 
many times he had taken 
away 56 £Tom 504. Answer = 9. 
Jl3 li 
Can you find the answers to these examples without dividing? 
97/776 406/2842 83/664 
Answer= 
Just as multiplication is a quick way of combin~ng numbers, 
division is a quick way of separating numbers. Aren't you glad you know 
about division? 
USING DIVISION 
"What's the sense in learning to divide? 11 , Mary grumbled one day. 
"I'll never need to know how to do division when I grow up." 
Mary's brother, Allan, laughed. 11You think you won't need it. 
Ho\'1 about when you are buying things - say canned goods, three for a 
quarter or something like tha.t1 Or cloth, or ribbon?" 
}~y began to get interested and together she and Allan made a 
list of some places where a gro~m-up person would have to use division. 
This is their list. Can you add to it? 
1. Cost of one can of beans if the price is 2 for $.46. 
2. Cost of two yards of cotton cloth if the . price is 3 yards for 
$1.29. 
3. Four dozen cookies divided equally among a class of 24 children. 
4. Cost of 1 pair of socks if the price is 3 for $.89. 
5. Cost of one mont h's rent if rent for one year is $600.00. 
6. One person's share of a telephone bill of $9.54 if three people 
divide the cost equally. 
7. 
8. 
9. 
10. 
11. 
12. 
\'/ork out these division problems on the ba ck of this paper. 
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DOu:BLE PLUS 
A boy went into a grocery store to buy some large marbles. The 
grocer usually charged 1 ¢ each. This day he jokingly said, 11 I will 
charge you double each time --- 1¢ for the first marble, 2¢ for the 
secorccl_ ~arble, 4¢ for the third marble, and so on. 11 Jack thought this 
v1as reasonable, and he wanted the marbles very badly, so he sa id, 11Give 
me 8 reo marbles and 8 blue marbles. 11 
Can you fill the numbers on the chart, and tell the cost of 8 red 
marbles? ~nen add the cost of 8 blue marbles. If he had wanted 16 
marbles in all, what \•rould H cost? 
---------------
1st marble 
2nd marble 
Jrd marble 
4th marble 
5th marble 
6th marble 
7th maxble 
8th marble 
9th marble 
lOth marble 
11th marble 
12th marble 
13th marble 
14th marble 
15th marble 
16th marble 
Ro\v much di d the 8 red marbles cost him? 
Row much did the red ru1d blue marbles cost him? 
.A:re there t wo "'ays of f1.guring this out? 
Ro\-r do you think he felt when he saw the bill? 
i'iould you buy marbles at these prices? 
U35 
• 
::N'IDLBERS 1 ROTJND THE CLOCK 
The face of the clock is divided into twelve parts. 
Start at 1 o 1clock and put the multiples of 3 around the clock. Now 
put the multiples of 4 around the clock startin at 1 o'clock again. 
I ® 
_ '-I_~. 3
q I~ 
D 
1. Subtract the multiples of 3 from the multiples of 4 and put the 
answer inside the circle. What do these numbers tell you? 
2. Subtract the smaller numbers from the larger numbers and add the 
remainder to the larger number. Put this number inside the circle. 
What does this number tell you? 
A NUMBER SURPRISE 
To do this trick, all you start out with is a number. It 
can have any number of places or be an odd or an even number. Let 1 s 
use 482 as an example. 
1. Choose a number 482 
2. Add 2. 482 
__/:1:. 
484 
3. Multiply the sum by 3. ~4 
.....;1 
1452 
4. Take away 4 from this product. 1452 
-4 
1448 
5. Again multiply by 3 . 1448 
_;J 
4344 
6. Add the original number. (482) 4344 
/482 
4826 
7. Strike out the one's figure and you will 
see your original number. 482~ 
Try this with some numbers of your own choice. Try 2 or ~place numbers 
as well as 3-place. Would this work with a 6- place number? 
THE MATCHHJG ANSWERS 
This is a number trick which you can do with three-place numbers. 
1. Choose any two )-place numbers. 
2. Subtract· the smaller from the larger. 
3. Multiply the difference by 1000. 
4. Subtract the difference you just found 
in the second step. 
5. This figure is answer number one. Write 
it out to one side. 
6. Now place your original 3-place numbers 
together, making two 6-place numbers. 
?. Subtract the smaller from the larger. 
This an$wer is answer number two. 
8. Place answer number two to one side. 
Compare it with the first answer. 
What do you find? 
953 
953 
-842 
111 
lll 
xl.OOO 
111,000 
111,000 
-111 
110,889 
953,842 
842,953 
953,842 
842.953 
110, 889 
842 
110,889 
110, 889 
Choose some)-place numbers yourself. Go through the steps above and 
see what happens with your answers. 
THE MYSTEUOUS Alii'SWER 
This trick would fool your friends. When you have perfected it, here 
is how you might surprise them. The answer to the trick is always 22. 
Tell your friend that you can predict his answer after he chooses 3 
numbers. Write down 22 on a piece of paper. Turn it over \>7ithout 
showing the number to him. When he works through the problem and gets 
22 for the answer, he will really be mystified when you turn up your 
paper with the same number! Here is what you tell him to do: 
1. Choose any 3 numbers less than 10. (Say he chooses 4, 2, and ) 
2. Make all the 2-place numbers possible 42 
from these three figures. (You might 29 
tell him that there are always six of 49 
these 2-place numbers.) 24 
92 
94 
J. Add the six numbers. 42 
29 
49 
24 
92 
94 
330 
4. Add the three original numbers. 4 
2 
_2. 
15 
5. Divide the first sum by the second. _gg_ 
6. There is the mysterious answer, 22! 
15/330 
JQ 
30 
30 
Try the trick for yourself with the following combinations. Then make 
up a few of your o\'/Il. to be sure you have the steps \orell learned. 
3. 5. 4 8, 5. 2 1, 7. 6 6, 8, 3 5. 8, 9 
THE RETURNING NOMl3:ffi 
This is a number puzzle you may enjoy. After you have leaxned it, try 
it on your parents or a friend. They will be surprised to find it 
always works. 
1. Choose ~number. T.he number of places doesn't 
matter. Say you choose 431. 
2. Multiply your number by 4. 
J. Add ~ the product. 
4. Now add ~ of this sum. 
5. Divide this number by 9. 
862 
2/1724 
~ 
2/2586 
6. Your q_uotient should be the number you started with. 
See if the number returns in the follo>-1ing cases. 
82 957 109 67 6604 125 9042 85 916 
4Jl 
x4 
1724 
1724 
/862 
.. 2)86 
2586 
tl293 
3879 
~ 9/3879 
22 
27 
~ 
9 
2 
778 
J' 
AN ODD NUMJ3ER TRI CX 
~Lis is an odd trick, done with odd numbers. First you must know that 
consecutive numbers are those which follow along in order. ( 7, 8, 9 are 
consecuti ve). Also to square a number means to multiply that number by 
itself. (To square 4, just say 4 x 4. The square of 4 is 16.) 
1. Choose any odd number. (Let 1 s use 37.) 
2. Write it as the sum of two consecutive 
numbers. Divide the number by 2 to get these. 
3. Square each part. 
37 
18 
2/37 
2§. 
1 
18 
xJ.8 
144 
18 
324 
4. Subtract the smaller square from the larger. 361 
5. The difference will be the original number 
chosen. 
-324 
37 
18fl9=37 
19 
Y.19 
171 
12._ 
361 
Try the trick with some odd numbers of your own. JUst divide by 2 to 
find the consecutive numbers. For example, if you chose a large number 
like 427, your consecutive numbers which make up 427 are 213 and 214. 
I 
:X: 
I 
X 
X 
X 
---=..=;=---=~----- - -~ 
2~ 
!!: 
2 
2 
7 
2 
1 
3 
----· --'=--
CHANGING NUMBERS 
You can change a number by adding, subtracting, multiplying or dividing 
it or by using these in any combination. 
Let's take the number 9 to start. 
Wh8,t could you do to make it a 3? 
How would you enlarge it to 27? 
Can you make 9 become 0? 
J:.Tow make it 10. 
Show how it could become 8 or ?. 
You will need to use several processes to make the original 9 into: 
68 or 52 or 193. Show these below. 
Now start with auother number -- See if you can change it into any 
number you can think of. 
I choose _____ 'l'lhich I will change to ___ _ 
I choose "'hich I "rill change to 
·------ ----------
-- -
--- -
NUMBER FUN 
1. T'.D.iDk of any number and write it down. 
2. Add a zero to the number (this is the same as mult iplying the 
number by 10). 
3. Divide the product by 5. 
4. Take the new number and multiply it by 3. 
5. Divide by 6. 
6. To the product of number 5, add 16. 
7. Subtract the number you started wi th::in step 1. 
8. Divide by 8. 
What is the answer2 
Does this always happen? 
Ce.n you explain it? 
THE AGE OF A P:ElRSOl~ 
1. Ask the person to think of his age. 
2. Multiply by 3. 
3. Add 6. 
4. Divide by 3. 
5. Subtract 2. 
J 
Work out a method by yourself using each of the four proceeses. Try 
it several times with different ages to see if it will always hold true. 
-~ 
IroM:BER MF.SSAGES 
4 8 9 15 16 25 27 39 42 51 66 68 72 
A l3 c D E F G H I J K L M 
73 84 91 104 121 369 540 648 789 894 895 
N 0 p Q. R s T u v w X 
999 1000 
y z 
Solve the examples below. Take the answers to the examples and find its 
letter in the alphabet above. Keep doing this until you have spelled a 
word or message. 
329 56 249 48 14 
i!ill x6 -165 24/48 -43 ill 21 253 11 93 102 
-226 m L.:1 /14 ~ ...:16 flO i11 /14 
5 9 16 7 8 8 13 6 75 8/"'JJb x8 
-12 ~ x2 :x9 =.2.Jl: .=22 ii 
6 
13 x6 34 
45 11 21 112 12/180 35 34 41 13 21 29 
1M ill :12. ill -108 -19 x2f.jQ ~ :x2 -25 
Make up your own message by selecting the letters and making up e~ples 
tha t go with the numbers. 
- --.:#: 
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~-1EASURES LONG AGO 
In olden times, people had no yardsticks, and so they used their 
feet, arms, hands, fingers, and other parts of their bodies in order to 
measure things. One of the oldest measures of length is the cubit. ~nis 
was the distance from the elbow to the end of the middle finger. Of 
course , this 1vas very handY:. because you always had your cubit measure 
with you. All you had to do to measure a stick or a piece of cloth was 
to place your arm on it from the elbow to the end of your longest finger. 
You can see tha t this was very easy but not very accurate. A yard was 
the distance around a broad man 1 s chest. 
If you called a store and asked the man for 7 cubits of cloth, 
could he send you the exact amount you ordered? 
lvould the length of his cubit be the same as your cubit? ___ _ 
Each persons cubit measure was different depending on how long his arm 
was. 
After awhile the cubit was fixed at a certain length. According 
to our measures it is 18 inches long. Using this, can you tell the 
measurements of a piece of lumber 3 cubits long? 
How long is a piece of string 7 cubits long? 
Two cubits is the same as what measure that we use today? ____ _ 
14easure your cubit. Is it 18 inches long? 
8 
The Bible tells us that Noah's Ark was 300 cubits long, 50 
cubits wide, and 30 cubits high. Using what you know about the cubit 
and the yard, tell the dimensions of the ark. 
length ________ ~yards length~ _______ feet 
width ards width feet 
height ards height feet 
50 
HO'l'v FA..lt CA1i" IT GO? 
The numbers below tell you how m2ny miles a certain object can 
travel in one hour. 
Tortoise .01 Robin 36 
A good runner 22 S\lfallow 110 
Race Horse 42 Fighter Plane 700 
Jack Rabbit 45 Sound 750 
Deer 50 :Bullet 1360 
Streamliner 135 
You may remember the story of the hare a~d the tortoise, and how 
the to1· t oise ,.,on the race 'I'Thi le th'e rabbit \o!B.S sleeping. The tortoise 
moves at 1/100 of a mi le an hour. The hare (jack rabbit) runs ____ _ 
miles an hour. It will take the tortoise 100 hours to run a mile. 
Figure how long it ~dll take the jack rabbit to run a mile. It in 
easiest to figure this in seconds. You will need to divide 45 into 
3600 . What is your answer? 
-----
Do you think this story \·ro.s 
just a fable? ____ _ 
H0\'1 many miles can a fighter plane go in one minute? _ ___ _ How 
many hours \<Jould it take for a swallow to fly 550 miles? _____ _ 
Does a bullet travel twice as fast as a fighter plane? _______ _ 
Hovr far can a streamliner go in 6 hours? 
-----
\1hat animal travels 
closest to half the speed of the sw~llow? ______ _ 
DOING A CHEF1S JOE 
If you were the cook or the chef for a large number of people, 
you ~rould be continually dealing with very large measures in your cooking 
or planning. Use the table below to help you figure out the amounts of 
liquids needed. 
2 gills 
2 cups 
2 pints 
4 quarts 
1 cup 
1 pint 
1 quart 
1 gallon 
1. How many galJ_ons of soup do you need for 128 people if each has 1 
gill? ____ _ 
2. How many quarts of coffee would you need for a dozen people if each 
one has 1 cup? 
J. One cup equals one glass. How many gallons of ice water "'ould you 
need to give 96 people one glass? ______ _ 
4. If each person d.rinks one glass of milk, how many gallons are needed 
for 80 people? ____ _ 
5. If you have 2 gallons of orange juice, how many 1 gill servings can 
you get? ________ _ 
6. A large coffee urn holds 5 gallons of coffee. How many cups is 
this? ___ _ How many people will it serve if each drinks 2 cups 
of coffee? ___ _ 
7. Most drinking cups do not hold a full measuring cup of liquid. One 
chef knew that J of his drin_lcing cups \vere equal to 2 full mea.suring 
cups. Eow many drinking cups could he fill with one gallon of tea? 
OUR LIQUID MEAStJRE·,!ENTS 
You may know that a gallon is equal to 4 quarts, but do you know 
that a gallon in the United States is not the same as an English gallon? 
In order to get an exact measure, which everyone will recognize, a 
measure has to be sta.ndardized. Ou.r Congress stand?.rdized our gallon 
around 1830. It is based on volume, or amount of space used. Our 
gallon contains 231 cubic inches. From this gallon, our other liquid 
measures were derived. The English ba.se their gallon on weight rather 
than volume. Their gallon is slightly larger than ours. Here is a list 
of the system of liquid measurement used in the United States: 
2 gill 
2 cups 
2 pints 
4 quarts 
1 gallon 
31! gallons 
2 barrels 
A hogshe::td is 
1 cup 
1 pint 
1 q_u:::rt 
1 gallon 
231 .cubic inches 
1 barrel 
1 hogshead 
a very large cask. 
Fill in the correct amounts below. 
L~ barrels gallons 
1 gallon cups 
3 quarts gills 
1 gallon pints 
1 hogshead quarts 
2 gallons cubic inches 
1 barrel quarts 
4 hogshead barrels 
Here is a good one; see if you can figure out how many gills it 
\'iOUld take to fill a hogshead. 
PINTS AliD PO~~S 
There is an old saying which you may have heard~ 11a pint1s a 
p ound, the \'lorld around. 11 Let 1 s see if this is true when applied to 
dry measure. Check on the chart below. 
Fruits Pound -per quart Vegetables Pound -per ouart 
Apples 2 Asparagus 3 
Blackberries 1! Green Beans ll 
Grapes 2.1. 2 Lima Beans 3 
Peaches 2 Beets 21--2 
Pears 2 Corn 7 
Plums 1.1. 2 Peas 4 
Strawberries 2.1. 2 Tomatoes 2.1. 2 
. Remember that there are 2 pints in a quart. Make a list below 
of the fruits and vegetables about \1/hich you could truly say a pint 
equals a pound. 
What is the lightest fruit? 
What are the heaviest fruits? 
'ihat is the lightest vegetable? 
What is the heaviest vegetable? 
'1'/'EIGHING J3USH][.S 
You have already learned that: 1 peck 8 quarts = 
4 pecks 
32 quarts = 
• 1 bushel 
1 bushel 
But did you ever wonder '"hy you never vrere asked to learn how many pounds 
are in a bushel? Think for a moment. Do you suppose a bushel of corn 
would weigh more than a bushel of apples? Below is a table which shows 
how much some of our common foods weigh per bushel. 
Food Weight of one bushel 
Spinach 15 lbs. 
Green Beans 28 lbs. 
Peas 30 lbs 
Oats 32 lbs. 
Apples 45 lbs. 
Barley 48 lbs. 
Tomatoes 50 lbs. 
PlU!JS 55 lbs. 
Corn 70 lbs. 
Circle the food in each pair below which is heaviest when sold by 
the bushel. 
spinach 
peas 
plums 
tomatoes 
apples 
oats 
peas 
barley 
peas 
apples 
Circle the heaviest amount. (Use the space at the side for any 
figuring you may need to do.) 
1 bushel corn 
2 bushels barley 
4 bushels apples 
2 bushels plums 
2 bushels corn 
4 bushels spinach 
r , , '1 
I 
3 bushels green beans 
3 bushels tomatoes 
9- bushels oats 
3 bushels peas 
1 bushel corn 
3 bushels barley 
If a. grocer were sell ing tomatoes for 15~ a lb., would you save 
money if you bought a bushel of tomatoes for $4.50? Yes ____ No ____ • 
If a grocer were selling peas for 2 lb. for 35¢, would you 
save money if you bought a bushel for $5.25? Yes __ No ___ • 
HEASUREMENT IN ORDERilifG SUPPLIES 
vJhen buyers in stores order supplies, they have to deal with large 
numbers of items. There are some articles tvhich are normally ordered in 
pairs, such as stockings; mittens or shoes. Curtains, candlesticlcs and 
many othe,r items may be ordered and sold in pairs also. One popular measure 
for buying is by the dozen. Table cloths, dinner plates and all other 
kinds of clothing, household goods, or stationers' supplies are often 
ordered by the dozen. A large unit is a gross. A gross is made up of 
12 dozen, or 144 items! Your school supplies pencils, erasers, pens, 
etc. -- are probably ordered by the gross. A large department store orders 
by the gross. Hardware is commonly ordered by the gross. 
How many single i terns '\flOUld you have if you ordered the following 
amounts of goods? 
6 dozen dishtowels 
8 gross of pencils 
37 pairs of mittens 
65 pairs of slippers 
10 dozen paint boxes 
9 gross of lll 2 screws 
7 dozen raincoats 
4 gross of teddy bears 
15 pairs of candlesticks 
10 gross of 2" bolts 
POUNDS AND 01.JNCES 
The whole history of how we came to have such measures as the 
ounce and pound is a long and complicated one. But here is part of the 
story. Long ago man connected weight measurement with linear measure. 
You can probably guess which came first. \vould it be easier to say, 
"This piece of wood is as long as a. man's foot," or 11 This piece of wood 
is as heavy as a man's foot?" Write your choice bel0\'1. 
The pound \'ras first defined as the weight of a certain amount 
of water. You ma.y have ,.,ondered why the abbreviation for pound is lb. 
That is something which came to us from the Romans. They called their 
pound a ~· So our lb. comes from the word, ______ _ , meaning pound 
in the Latin language. They divided their pound into subdivi sions called 
the uncia. From this Latin word we -get the name for our pound sub-
divisions, or ______________ _ These two words look and sound quite a 
lot alike, don't they? The Roman uncia was 1/12 of a lb. ''ihile our 
ounce is 1/16. The Romans often divided a whole into 12 parts. See if 
you can answer the questions below. 
1. Which is larger, the uncia or the ounce? 
2. Our abbreviation, lb., comes from the 
Latin word, , meaning ....__ _____ _ 
J. Our word, ounce, comes from the Latin 
word. ________________ __ 
4. There were uncia in a Roman lb. 
-----
5. Name 2 other common measures which we use that are divided into 
units of twelve. (This division by 12 comes to us from ancient 
Rome.) 
6. 48 uncia = ----- Roman 1 b. 
?. 48 uncia = American lb. today. 
-----
lmAT IS A TON? 
If you have learned that there are 2000 lb. in a ton, you may 
think that is all there is to know about that measure. Eut there are 
several different kinds of tons. Here in the United States, we say a 
ton of coal \oreighs 2000 lb., but in England., the ton is eq_ual to 2240 
lb. H8Ne you ever heard of a freight ton or a shipping ton? These 
measures refer to the amount of space taken up by a load. Imagine a 
wooden block which is one foot high, one foot >vide, and one foot deep. 
tft. ~ ( "') 
This is called a cubic foot. A shipping ton is eq_ual to 40 cubic feet. 
That is, if you were shipping wooden blocks like the one in the drawing, 
40 of these would equal a shipping ton. It wouldn 1 t matter whether they 
were hollov; or very heavy, because the shipping ton is a measure of 
space used, rather than weight. 
Do you kno\lr what is meant by a 2500 ton destroyer? This does 
not mean that if you could place the destroyer on a giant scale, it 
\vould iveigh 2500 tons. It means that the destroyer has a certain amount 
of internal capacity or space inside. One ton, used in this sense equals 
100 cubic feet. (Imagine 100 blocks like the one in the diagram.) 
Study the table below : 
1 short ton (United States) : 2000 lb. 
1 long ton (Great Britain) • 2240 lb. 
1 shipping ton = 40 cubic feet 
1 ton of internal capacity = 100 cubic feet 
Can you figure out the answers to the problems below? 
1. How much ~trould 6 long tons of coal weigh? 
2. 1~,000 lb. of steel girders would eq_ual 
how many short tons? 
J. How much space would you need for 15 
shipping tons? 
4. How· many tons of internal capacity equal 
2900 cubic feet? 
DI FFEREt~ TEMPERATURES 
Have you ever thought about how important temperature is in your 
0 
life? First of all your o~m body tempera ture is normally 98.6. If you 
0 
are slightly ill and your tempera ture reaches 100, you feel hot and 
0 dizzy. If a person's body temperature reaches 106, he may not live. 
The temperature of the air about us influences the way we feel. To do 
0 your best work in a classroom, the temperature should be about 70. ~en 
the air feels cool, people are more active than they are \oJ"hen it is hot. 
Can you see the reason for this? 
If the temperature falls to J2° it is said to be freezing. Fill 
in the blan.l{:s in the statements below. (You may use the back sid.e of 
this paper for figuring if you need it.) 
A good room tempera ture is ____ d.egrees above freez i ng. 
A normal body tempera ture is ______ degrees above comfortable 
room tempera ture. 
A person with 3 degrees of fever would have a body temperature 
of about degrees. 
0 If the tempera ture was 19 below freezing, what w·ould the 
thermometer register ? 
A classroom is 64~ This is how many degrees below a comfortable 
room temperature? 
i l 
FOODS AND T:EHPERATURES 
Have you ever seen a meat thermometer? Perhaps your mother uses 
one when she roasts different meats. When a piece of meat reaches a. 
certain stage in its cooking \ie say that it is 11done 11 • Did you know 
that d.ifferent meats are considered done \'lhen the temperature of the 
central part of the roast reaches a certain point? Below is a table 
which sho\vs hO\•T hot different kinds of meat and fish must get in order 
to be properly 
Meat 
Beef 
Beef 
Beef 
Ham 
Veal 
Lamb 
Pork 
Fish 
cooked. 
(rare) 
(medium) 
(well done) 
Temperature 
140° 
160° 
1700 
1700 
170° 
175o 
185° 
140° 
Pork needs to be _____ degrees hotter than ham to be cooked. 
Well-done beef should be ______ degrees hotter than rare beef to be 
cooked properly. Which needs to be hotter to be cooked correctly, 
fish or veal? Which would take longer to cook, a large ham 
or a small ham? Why? 
--------------------------------------
Medium beef shoUld be ________ ~hotter than fis~ i If you ordered 
rare beef, and your father wanted beef \vell done, \·rhich must be cooked 
at a higher temp erature? ____________ __ How many degrees higher? ______ __ 
If you had to get dinner in a hurry which food would you select? 
----
TELLING TII{ID 
Suppose that all the clocks in the world stopped. Ho,., vrould 
you be able to tell what time it was? You might think of turning on the 
radio or listening for the noon whistle or the school bell, but after a 
· while these v;ould not be accurate either. 
Can you think of something that may help you tell what time of day 
it i~ ? ________________________________________________________________ __ 
You may have thought of using the sun. This is exactly what early 
man used to help him know the different parts of day and night. He could 
tell morning, noon and afternoon by the shadows made on a stick he had 
stuck in the ground. In the morning when the sun rose, t he stick would 
have a long shadow. At noon when the sun was overhead, the shadovr v1ould 
grow longer, e.nd longer behind the stick. Early man may :b..ave told. his 
f1·iend he ,.,ould visit him \'lhen the shadow was five footsteps long. 
Later man learned to tell time more accurately by using a sun 
dial vrhich he made by fixing a stick permanently and marking off regular 
hours on a circle. 
You'll never guess what the Chinese people used to tell the hour. 
They devised a series of vmter buckets which they placed on stairs. Each 
bucket was filled ,.,i th '1-;ater v1hich drained out of an opening in the bottom 
and down into the next bucket. CE!.n you think hot·l they could tell v1hen one 
or two or three hotrrs had passed? 
Another way in which people used water to tell time was by 
connecting a \'ta ter float to a stick which had the hours marked off on it. 
In what way do you think using water to tell time might have been better 
than using the sun? ________________ ----------------------------------
Does the water clock have any disadvantages? __________________ ___ 
Some people used fire as a measure of time. They would burn 
knotted ropes. The time taken to burn from one knot to another \<rould 
be one hour. Sometime people used candles to measure time. 
1. 1Vhich candle would burn slowest? 
2. Which candle would you use to tell 
the hours? 
J. Which candle would you use to tell 
the minutes? 
4. Some churches today burn forty-day 
candles during Lent. What would 
t hey look like? 
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Even sand was used in a glass container \-.rhich .,.,as large at the 
top and bottom, and had a narrow neck through which the sand would pass. 
Usually it took an hour for the sand to run do.,.m after the sand glass was 
turned over. For this reason they were often called hour glasses. 
Preachers used them to time their sermons on Sunday. Your mother may use 
a tiny sand glass to time the boiling of eggs. 
1. If you had lived in olden times how would you have liked to tell 
time? B.y sun, water, fire, or sand? 
2. Which way would be most accurate? 
Would these methods be practical today? 
J. Why or why not? 
A CLOCK STORY 
Hore than 900 years ago the first clock wa.s made. It had no 
hands or face at all. Early clocks had bells that rang every hour or 
figures that struck hammers or birds or other animals which moved and 
made a sound to tell the hour. 11 Cukoo clocks" which you may see today 
opera te in the same manner as those clocks of long ago. 
Most early clocks were run by a weight hung on a rope \\Thich was 
wound around a barrel. As the rope was pulled off the barrel the hands 
on the clock moved. Some clock faces may have been painted with numerQls 
or fancy numbers. 
Large clocks were put in towers or steeples to inform people of 
the time. The most famous clock of this type had a rooster which crowed 
three times at twelve o 1clock. 
Later on, clocks were made with springs and '\>rheels. The springs 
provided the po\ver to turn the wheels which were attached to the hands 
on the clock face. 
'16 7 
The main \'lheel and the hou:r wheel each contain 72 teeth and e~ch 
makes a full turn every 12 hours. The minute wheel, with 6 teeth, is 
connected to the main wheel, ancl turns 12 times for each full tu:rn of 
the main wheel. The minute hand turns around once each hour. Can you 
tell where a second hand might be attached so that it would turn around 
the clock face once every second? _________________________________________ _ 
A very important part of each clock is a \'lheel t-rhich controls 
the spring and allows it to unwind slowly and regularly. 
The sruellest clocks are really watches. These clocks are small 
enough to be t-rorn by a person. What 1 s the smallest clock you 1ve ever 
seen? ____________________________________________________________________ ___ 
The largest clock in the world has a face that is fifty feet 
across. It is in Jersey City, New Jersey. On a clear day it can be 
seen for many miles. Where is the largest clock you 1ve ever seen? 
In Montreal, Canada a clock face was made from flowers planted 
in the ground. The clock works were buried in the earth. People came 
fron long distances to see the floral hands move. 
Many clocks today are run by electricity. Can you think why 
an electric clock is better than an ordinary clock? 
Are there disadvantages to an electric clock? __________________ __ 
- I 
The naval Observatory clocks in Washington, D. C. are very 
accurate. All clocks and \-latches are set by these clocks. They tell 
the correct time for each of the time zones in the country. 
A ne\or way has been suggested for keeping even more accurate time; 
by using atomic energy. Atoms give off energy in a regular rhythm. If 
man can think of a way to use this regular beat in making a clock to 
measure time, he will have the most accurate clock ever made. 
~·1ake a list of some situations \vhere you need a clock. 
CLOCK PUZZLES 
The Meeting of the Hands 
Can you figure out just how often during a twelve hour period, 
the minut e and the hour hands of a clock will meet? 
will they meet? Write your answers below. 
At what hours 
How often will they meet? _______________________________________ __ 
At what hours? 
How often during a twelve hour period will the two hands be at 
right angles to each other? _____________________________________________ __ 
The Wrong Watches 
George and Fred had agreed to meet at the station to take the 
9:00 a .m. train into the city. George thought his watch was 20 minutes 
fast, but it was really 15 minutes slow. Fred thought his watch was 5 
minutes slav;, but it was really 5 minutes fast. If they both try to get 
to the station at 8:55, when will each man arrive? 
George will arrive at __________ _ Fred will arrive at 
-----------
The Village Clock 
In the summer, the warm rays of the sun stri king the village 
clock cause the pendulum to grow longer. Ilet'l'reen the hours of 6:00 a .m. 
and 6:00p.m., the clock gains one minute. At night the air gets cool 
again, the pendulum shortens, and the clock loses i of a minute. If 
the clock were set correctly at 6:00 a.m. on the Fourth of July, what 
\orill the date be when the clock is 6 minutes fast? 
The date will be ____________________________________________ ___ 
PLANTING TI!-l:E 
Time means different things to different people. Perhaps it 
means chiefly train time to your father, school time to you, meal time 
to your mother, and sleeping time to a baby. One importe.nt meaning of 
time to the farmer is planting time. His whole livlihood depends upon 
the success or failure of his crops. 
The planting table below tens when you might successfully plant 
crops in different parts of the United States. 
Pacific Northwest (4) 
:Rocky Mountains (5) 
North (6) 
Temperate Area (3) 
South'l!rest (2) 
Southeast (l) 
Planting Time 
I•farch to September 
April to May 
Late May to June 
Late Harch to September 
March to September 
January to December 
1. Which area has the longest planting season? 
2. Which has the shortest planting season? 
J. ~fuat is the earliestmonth that a Maine farmer could plant his 
potatoes? 
4. What is the earliestmonth for a California faxmer to plant his 
carrots? 
5. In what months can a Minnesota farmer plant his wheat? 
6. w~en can the Nebraska corn grower begin planting? 
r· i l"Y c 
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?. How many months a.re possible for cotton planting in Alabama? 
8. When would be the last month for putting in a. vegetable crop in Ohio? 
9. If you lived in Idru1o, how soon could you plant your potatoes in the 
spring? 
10. Which state has a longer growing season, Florida or :t-.1ichigan? 
SOHE FACTS .ABOUT THE CALEliDAR 
Have you ever wondered how the days of the week "'ere named? 
Some people believe that long ago they were named for the seven 
\·ntnder ers that could. be seen in the sky. See if you can match the old 
names of the sun, moon and five ulanets to the de.ys of the week as ;.re 
kno'I-J them. 
Sunday 
Nonday 
Tuesday 
i'lednesday 
Thursday 
Friday 
Saturday 
Saturn 
Hoon 
Tiu-the old English name for }w.rs 
Frig-the old English name for Venus 
Sun 
i'loden-the old English name for Hercury 
Thor-Jupiter 
The Je\'IS, l-1ohammedans, and Christians chose a \oJeek of seven days 
because it played an importa.nt part in their religion. God is said to 
have made the '\ororld in six days and rested on the seventh. 
The ancient Chinese had a week of f ive days named for iron, 
feathers, wood, water and earth \<rhich they believed vrere the five most 
basic things on earth. 
Of course everyone agreed on the length of the day, because it 
was r eckoned by the sun. People got up when the sm1 was shini ng and 
s lep t, at night, when it was dark. 
After a ·.while it became difficult to count time by days, and so 
da.ys were grouped together to make a week. Soon they found that talking 
about the 12th and 24th week was difficult also. Try it and you will 
see for yourself. 
If someone told you to meet! him the 12th ,.,eek after Christmas 
you \'lould find it hard to think just when that would be. 
The indians noticed that the moon became full once in every 29i 
days, so they called this length of time a 11moon 11 • They spoke of some-
thing happening 2 or 3 moons ago. The word moon gave us our word 
month. 
Can you tell whether om· month is exactly a moon? 
----------------
i'/hy or why not? ___________________________________________ _ 
The Hebrew people made a calendar using a moon as a month. Each 
year had 12 months except th?t every three years they used the days they 
had left over to make a thirteenth month. Because of this and other 
special nO.es their calendar is a very conplicated one. 
The Romans chose a calendar based on the sun. They reckoned that 
a year had 365! days. ~1ey divided these days into 12 months. Julius 
Caesar realized that there shoul<l be an extra day once every four years, 
so he gave that day to February for a leap year. All the odd-numbered 
months had 31 d.ays, the even-numbered months had 30 days except 
February which had 29 for normal years and 30 days every leap year. 
Caesar's uncle, the Emperor Augustus, made several more changes 
in the calendar. He felt that he was important enough to have a month 
named for himself. Can you think 1.orhat month 'toJ'as named for him? _ __ _ 
~/hat month was named for Julius Caesar? 
------
Augustus took a clay from February and gave it to August. He 
changed September and November to 30 days, and made October and 
December 31 cLays. Caesar's calendar, with the changes Augustus made _, is 
called the Julian Calendar. It is still used today by the Greek 
Orthodox Church. It is now 13 days behind the calendar ~sed by the 
Roman Catholic and Protestant churches. 
In 1582, the Julian Calendar \-ras 10 days behind the exact length 
of a year. Pope Gregory cor :·ected this by declaring the day after 
October 4, 1582 to be October 15. The mistake was found to be 3 days 
every 400 years, so Pope Gregory declared that only the centuries 
divisible by 400 would continue as leap year. T.hus, 1700, 1800 and 
1900 keep February 29 but 2000 will be a leap year. 
The Gregorian Calendar is the one used by most countries today. 
T.he members of the World Calendar Association have suggested a 
new calendar \'lith 13 months each four weeks long. How many <lays would 
this take care of? 
-----
T'ney would make New Year 1 s Day an extra 
day by itself in no month at all. If this calendar were carried out, 
\-70Uld the 5th day of each month always be the same day? ________ _ 
l'lould Christmas always be the same day? ________ _ 
7 
Would. your birthday always be the same day? __________ _ 
i'Jhat vrould you ca,ll the 13th month? ______________ _ 
Can you think of some advantages to this type of calendar? ____________ _ 
i'Jha t would you suggest to take care of the extra day once every four 
year s? ___________________________________________________________ __ 
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FINDING A DAY OF THE iVEEK 
On ~1at ~Y of the week will your birthday be next year? You can 
tell quite easily if y ou remember on wha t day of the week it occurr ed 
t his year. lliis is how it '"orks. 
First, divide 365 day s by 7, ____ _ llii s \.,rill give you the 
number of \oJeeks in a year : ,,m th one day left over. So using the 
Gregorian calendar , you will see that if Janua.ry 1 is a l-ionday this 
yea r, it ,.,ill be a Tuesday next year, unless it is a leap yea r which 
"' ould. make Janus.ry 1 a Wedne sday. Of course, you kn0\'1' tha t leap year 
occurs on the ye:::.rs that are evenly divisible by 4 (1952 was a leap 
l 
year~ ) i'las 1912? __ . _____ will 1960 be? _____ _ 
1. i'lri t e the day of your birthday this year ____________ _ 
2. Write next year~ date and divide by 4 to see if it is a leap year. 
J. Yom· birthday next year will be one clay later unles s next year is 
a leap year~ ~~en it would be two days later ___________ _ 
4. Can you use this method and tell on wha t day Christma s will occur ·? 
5. On wha t day of the week will the 4th of. July occur·· ? ______ _ 
6. Now ca.n you use this me t hod ba.ck:wards to tell what day of the \'leek 
it was when you were born? Remember to determine the leap years 
first. llien subtract 1 day of the week for ea.ch year excep t leap 
years when you Nill subtract tt-1o days. On what day of the week were 
you born? ____________________ __ 
HONEY 
Thousands of years ago, people used to trade or barter instead 
of buying things they needed with money. If a man had some corn and 
wanted a cow, he would trpde a certain amount of corn for a cow. Thi s 
plan \1orks well if different people want or need different things. Eut 
if corn becomes plentiful and cows scarce, you cen see that there would 
be problems! Also, it would be r e,ther h~.rd to divide a cow if you 
wanted only a small amount of corn! 
So, after a v1hile people began to get the ida of money ~ or 
comething \oThich everyone could use for trading. Men have used all k inds 
of things for money, such as oxen, salt, grain, or furs, but they did 
find that the best money was something which: 
1. Everyone could use. (Furs would not be good in a warm climate.) 
2. Was easy to carry. (Animals a.re difficult to transport) 
J. i'las easy to divide (Not like CO'VTS or oxen) 
4. 1'/ould last a long time (Grain or salt are ruined by water) 
What would you use if you had to find a material that v1ould meet 
all of these conditions? Ma~be you would think of metals as the ancient · 
Chinese people did. First just crude lumps of metal were used. Later 
the metals were melted down into rings or bracelets. The ring was the 
most common shape and silver and gold the most common metals. 
Eut not all people used metals. The Greeks used oxen, the ancient 
Romans used slaves, and the American Indians used 11wampum 11 , or strings 
of shell beads. 
Hake a list of some things that you think would make good money. 
!-1 0NEY AND EUDGETUTG 
Perhaps you have heard grown-ups talking about 11bale.ncing the 
budget 11 • 'Ihey are speaking about planning their spending so that they 
can buy the things they need with the money they earn. Some things 
people buy are really needed. They may be called necessities or 
essentials. Other things are nice to have, but are not needed. They 
are called luxuries. Grown-ups usually plan for the necessities first 
and then buy luxuries l'Ii th the money they have left. Here is a list 
of items. Decide for yourself which ones you think are necessities and 
l-rhich are luxuries. Mark the necessities with a.n N after each one and 
the luxuries with an L. The first one is done ~or you. 
A warm coat for winter 
Heat, eggs and fish 
A camera and film 
A refrigerator 
A television set 
Vegetables and fruits 
Hovie tickets 
Medicine for sick people 
China dishes 
Money for rent 
A record player 
Money for church 
N 
Deciding what you need most is not always easy. Perhaps you 
consider some of these things above luxuries. But a friend might 
disag-ree . A poor person 1rrho loves music may feel that a record player 
is an essential \'lhile someone else who is tone deaf might not t.,rant one 
even if he were rich. 
In most homes, more money is spent for food than for any other 
i tern. Think about the foods tha t you ea.t. Divide some of these foods 
you commonly eat into three groups. In the first group list those 
foods that are essential if you are to be healthy. In the second group 
list foods which would be good to have if you had enough money for some 
ex tras. In the third group list foods \'lhich you do not ree.lly need and 
1rJhich you >vould not buy unless you had a large amount of money to spend 
for food. Dontinue your list on the back of your paper. 
Grouu I Group II Group I II 
You might like to do this with your clothing and the things you 
use for play or recreation. 
'J3 
PLANNING A BUDGET 
See if y ou can :plan your O\·<n :personal budget. Decid.e how much 
money you have to spend each week and what you need. to buy with it. 
Do you buy your own school l uncheon? Do you save a certain amount? 
Write do\om the total amount you have to spend and then plan how you 
might use your money. This is Sue's budget for one week. Row much 
did she save? 
... 
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J 'RACAl"Ved . ~nt 
i I j 
AJ.l O'•ranc e ! 2_5 I 
' 
· E.a:by Sitting i 1.25 
Hn-u-io~ r 1~ I 
Sodas_ ~ 
.45 
Ribbon i 1 ~ 
Birthday Card 
-
.10 
1. 50 1.05 
Make your own budget in the space below. Make a column for the 
money you have received for the \veek anct another for the expenses. 
You might also be interested in figuring out the approximate 
cost of your clothing, the materials used in your school room, the 
cost of your food, or your f avorite games or books. 
FOREIGN COINS 
F.ave you heard tales of adventuring pirates burying 11pieces of 
eight 11 or the golden Spanish doubloon v;hich was widely used in Europe? 
Or· perhaps you have read stories of Mexico '\>there the people buy things 
vri th 11pesos "· Early in our country a 11 shilling 11 was used. Shakes-
peare in his plays often speaks of golden "ducats 11 • What is an Indian 
mohur or a :Sri tish crown? Have you ever seen the Chinese coin 'VThich is 
square with a hole in the center? It is called a cash. Here is a 
table which shows about what these coins are worth in te~ns of American 
money. 
1 doubloon 16 dollars $ 16.00 
1 Spanish peso or 
11piece of eight 11 97 cents .97 
1 :f\iexican peso 50 cents .50 
1 shilling 24 cents .24 
5 shillings or 
1 crO\vn 1 dollar and 20 cents $ 1.20 
1 mohur 7 dollars and 10 cents $ 7.10 
1 ducat 2 dollars and 29 cents $ 2.29 
1 ten-cash piece 1 cent .01 
Circle the larger amount in each line. 
A Mexican peso A Spanish peso A shilling 
A Crown A Ducat A Piece of Eight 
A I-1ohur A Crown A Ten~cash Piece 
Can you name the countries where each of these coins is or \vas 
used? 
Change these amounts into American money. Put your ans'l.vers on 
the lines. 
1. 5 ducats 
2. 8 crowns 
J. 2 pieces of eight 
4. 6 ten-cash p ieces 
.5. 7 mohurs 
6. 8 Spanish pesos 
?. J shillings 
8 . 6 Spanish doubloons 
CF...APTER LV 
LHHTATIONS AliD SUGGESTIONS FOR FliRTHER STUDY 
LIMITA'PIONS 
This study is limited in a number of ways. T'ne limitations are as 
follows: 
1. Very few of the games, puzzles, or activities have actually been 
tried with superior children in regular classrooms. 
· 2. Because of the newness of the type of enrichment program advocated 
by this study, no research has yet been done on the effectiveness 
of such a program. 
J. The material set forth in this thesis is based on the curriculum 
for the third and fourth grades only; hence it does not give 
enrichment activities for topics introduced in later or earl i er 
grad.es - i.e., division of fractions, percentage, etc. 
4. iVhile the most common areas of study in the third and forrrth grades 
lLave been covered, not every topic in all texts or curriculum 
guides has its corresponding supplement :i.n this body of material. 
.5. The child ~t!ho is superior in arithmetic is assumed to be advanced 
enough in reading to be able to handle the vocabulary used. 
6. The specialized area of problem solving has not been covered in 
this study. Problems ·do:>ccur if they deal >vi th a. specific topic 
that is included. 
- J 0 
' _, J 
?. The activities vary considerably in the amount of teacher guidance 
l..rhich vill be required. Just how much guicta.nce will be needed is 
unpredictable at present o\.,ring to the lack of actual performance 
of the exercises. 
8. The amount of tea.cher time or pupil time needed for each project 
is not given since the exercises have not been worked out by a 
large enough sample of pupils to make any valid estimation. 
SUGGESTIOnS FOR FU"RTHER STUDY 
1. Test the exerc ises given on gifted children in regular classrooms. 
Determine which activities are valuable and whether or not some 
should be eliminated. 
2. Obtain teacher opinions of the material and information regarding 
f:;.~eq_uency of use, convenience of format, ancl scope of coverage. 
J. Broaden the range of materia.l to include a.ll the elementar~' gr~.des. 
~-. Conduct a series of tests on mathematically gifted children who 
r~ve studied under such an enrichment program. Compare their 
achievement with that of mathematically gifted children who have 
not had any special opportunities for advanced 'lJOrk. 
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drahrings. l-1.ge 11 up. 
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McGra"' Hill Book Co. , 1947. 188 pp. 
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time, and distance. The black and \lfhi te illustrations are 
appealing to children. 
Brindze, Ruth. Th e Story Of Our Cal endar . Ne\., York: The Vanguard 
~ --Press , Inc.,· 1949. 64 pp. 
The story of hov1 man Harked out the modern calendar. Chapters 
on sky time, counting moons, naming the calenda.r , leap year , 
and proposed calendars of t he future are included. .Ans '\-;ers 
many intriguing questions. 
Freeman, :r.fae and I r a. Fu.11. With Figure~ New York: Random House. 
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1956. 215 pp . 
Fact and folklore about the discovery of the planets , 
naming days of the ,,;eek, and telling about how the 
days of the week became uniform a round the world. 
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Gros snickle, Foster E. General Mathematics . Philadeluhia: John C. 
i'/inston Co., 1949. )6~ pp. ·- ~ - ·-·· -
This book is \·Iri tten p rimarily for the high school s tudent 
,,rho lacks arithmetic understa.nding . Hot·,rever, there are 
some sections on budgeting, unders t 2.ncling our number system, 
and graphs, etc ., which could be done by the superior child 
in g,Tade school if he were guid.ed to the chapters appropri a te 
f or him. 
Rogben, Lancelot. ~ \tonderful jlorlcl Of I--I.9.thematics. 69 pp . 
An introduction to the story of math for young p eople . 
The book follows the development of written records kep t 
by priests, sailors, tradespeople, and scholars. 
Ilin, lv!. i'i'nat Time .!§. 111 The ~_tory ?f. ~1-~cks . Philadelphia: J . B. 
Lippincott Co., 1932. 152 p}:l .. 
A chronicle of time through the ag es in distant lands. 
~~y interesting stories about all kinds of timepieces 
are included. 
I 'J • J 
Jones, Leslie Allen. Eli Terry,Clockm~~e~ Of Connecticut. New York : 
Farrar and Rinehart, Inc ., 194-2. p . 276. 
A biography of the Connecticut boy who pioneered in clock-
making arouncl the beginning of the nineteenth century. 
Schlein, r.1iria.m. It1s Ab out Time. New York : ivilliam R. Scott, Inc., 
1955. 
A thought-provoking picture book, good for concept building 
and class discussion. Although the book is most appealing 
for pr imary grade children, b:cight children may be stimulated 
by its many ideas. 
Smith, D3.vid :ID.lgene. The ivonderful Wonder s Of One-Two-Three. l!Tew York: 
~..fcFarlane, Warde, McFarlane, 1937. 47 p. 
An interesting book for the mi c'.dle-grade child containing 
chapters on the origin of number sys t ems, place value, 
curious numbers, and magic squares. 
Smith, David Eugene. Number Stories Of Long Ago. Easton: Ginn and Co., 
1919. pp . 136. 
The story of numbers, of man's attempt to count and of 
his exper iments in the \vri ting of numerals. This his troy 
is given in a series of tales told by the Story-Teller to 
his friencl, Tease. Origi!W.lly intended to be read aloud, 
this b ook could al so be an interesting source of informa tion 
for the gifted child. 
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